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METHODS AND COMPOSITIONS FOR TREATING 
FLAVIVIRUSES AND PESTIVIRUSES 

FIELD OF THE INVENTION 

This invention is in the area of pharmaceutical chemistry, and in particular, is a 
compound, method and composition for the treatment of flaviviruses and pestiviruses. This 
application claims priority to U.S. provisional application no. 60/207,674, filed on May 26, 
2000 and U.S. provisional application no. 60/283,276, filed on April 11, 2001. 



BACKGROUND OF THE INVENTION 

Pestiviruses and flaviviruses belong to the Flaviviridae family of viruses along with 
hepatitis C virus. The pestivirus genus includes bovine viral diarrhea virus (BVDV), 
classical swine fever virus (CSFV, also called hog cholera virus) and border disease virus 
(BDV) of sheep (Moennig, V. et al. Adv. Vir. Res. 1992, 41, 53-98). Pestivirus infections of 
domesticated livestock (cattle, pigs and sheep) cause significant economic losses worldwide. 
BVDV causes mucosal disease in cattle and is of significant economic importance to the 
livestock industry (Meyers, G. and Thiel, H.-I, Advances in Virus Research, 1996, 47, 53- 
118; Moennig V., et al,Adv. Vir. Res. 1992, 41, 53-98). 

Human pestiviruses have not been as extensively characterized as the animal 
pestiviruses. However, serological surveys indicate considerable pestivirus exposure in 
humans. Pestivirus infections in man have been implicated in several diseases including 
congenital brain injury, infantile gastroenteritis and chronic diarrhea in human 
immunodeficiency virus (HIV) positive patients. M. Giangaspero et al., Arch. Virol Suppl, 
1993, 7, 53-62; M. Giangaspero et al., Int. J. Std, Aids, 1993, 4 (5): 300-302. 

The flavivirus genus includes more than 68 members separated into groups on the 
basis of serological relatedness (Calisher et al., 1 Gen. Virol, 1993, 70, 37-43). Clinical 
symptoms vary and include fever, encephalitis and hemorrhagic fever. Fields Virology, 
Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven Publishers, 
Philadelphia, PA, 1996, Chapter 31, 931-959. Flaviviruses of global concern that are 
associated with human disease include the dengue hemorrhagic fever viruses (DHF), yellow 
fever virus, shock syndrome and Japanese encephalitis virus. Halstead, S. B., Rev. Infect 
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Dis., 1984, 6, 251-264; Halstead, S. B., Science, 239:476-481, 1988; Monath, T. P., New Eng. 
J. Med., 1988, 319, 641-643. 

Examples of antiviral agents that have been identified as active against the flavivirus 
or pestiviruses include: 

(1) interferon and ribavirin (Battaglia, A.M. et al, Ann. Pharmacother, 2000,. 34, 487- 
494); Berenguer, M. et al Antivir. Tlier., 1998, 3 (Suppl. 3), 125-136); 

(2) Substrate-based NS3 protease inhibitors (Attwood- et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 1999, 10, 259-273; Attwood et al, Preparation and use of amino 
acid derivatives as anti-viral agents, German Patent Pub. DE 19914474; Tung et 
al Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT 
WO 98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that 
terminate in an electrophile such as a boronic acid or phosphonate (Llinas-Brunet 
et al, Hepatitis C inhibitor peptide analogues, PCT WO 99/07734). 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives (Sudo K. et al, Biochemical and Biophysical Research 
Communications, 1997, 238, 643-647; Sudo K. et al Antiviral Chemistry and 
Chemotherapy, 1998, 9, 186), including RD3-4082 and RD3-4078, the former 
substituted on the amide with a 14 carbon chain and the latter processing a para- 
phenoxyphenyl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase HPLC 
assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, 
Antiviral Research, 1996, 32, 9-18), especially compound RD-1-6250, possessing 
a fused cinnamoyl moiety substituted with a long alkyl chain, KD4 6205 and RD4 
6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al J. EBS Letters 421, 
217-220; TakeshitaN. et al Analytical Biochemistry, 1997, 247, 242-246; 

(6) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and 
autoradiography assay isolated from the fermentation culture broth of Streptomyces 
sp., Sch 68631 (Chu M. et al, Tetrahedron Letters, 1996, 37, 7229-7232), and Sch 
351633, isolated from the fungus Penicillium griscofuluum, which demonstrates 
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activity in a scintillation proximity assay (Chu M. £tf al, Bioorganic and Medicinal 
Chemistry Letters 9, 1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(QasimM.A. etal, Biochemistry, 1997, 36, 1598-1607); 

5 (8) Helicase inhibitors (Diana G.D. et al, Compounds, compositions and methods for 

treatment of hepatitis C, U.S. Pat. No. 5,633,358; Diana G.D. et al, Piperidine 
derivatives, pharmaceutical compositions thereof and their use in the treatment of 
hepatitis C, PCT WO 97/36554); 

(9) Polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et al 
10 Journal of Virology, 1999, 73, 1649-1654), and the natural product cerulenin 

(Lohmann V. et al, Virology, 1998, 249, 108-118); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al, 
Hepatology, 1995, 22, 707-717), or nucleotides 326-348 comprising the 3 ? end of 

15 the NCR and nucleotides 371-388 located in the core coding region of the IICV 

RNA (Alt M. et al, Archives of Virology, 1997, 142, 589-599; Galderisi U. et al, 
Journal of Cellular Physiology, 1999, 181, 251-257); 

(11) Inhibitors of IRES-dependent translation (Ikeda N et al, Agent for the prevention 
and treatment of hepatitis Q Japanese Patent Pub. JP-08268890; Kai Y. et al 

20 Prevention and treatment of viral diseases, Japanese Patent Pub. JP-10101591); 

(12) Nuclease-resistant ribozymes (Maccjak, D. J. et al, Hepatology 1999, 30, abstract 
995); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al), alkyl lipids (U.S. Pat. No. 5,922,757 to 

25 Chojkier et al), vitamin E and other antioxidants (U.S. Pat. No. 5,922,757 to 

Chojkier et al), squalene, amantadine, bile acids (U.S. Pat. No. 5,846,964 to Ozeki 
et al), N-(phosphonoacetyl)-L-aspartic acid, (U.S. Pat. No. 5,830,905 to Diana et 
al), benzenedicarboxamides (U.S. Pat. No. 5,633,388 to Diana et al), 
polyadenylic acid derivatives (U.S. Pat. No. 5,496,546 to Wang et al), 2\3 ? - 

30 dideoxyinosine (U.S. Pat. No. 5,026,687 to Yarchoan et al), and benzimidazoles 

(U.S. Pat. No. 5 5 S91,874 to Colacino et al). 
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In view of the severity of diseases associated with pestiviruses and flaviviruses, and 
their pervasiveness in animal and man, it is an object of the present invention to provide a 
compound, method and composition for the treatment of a host infected with flavivirus or 
pestivims. 

SUMMARY OF THE INVENTION 

Compounds, methods and compositions for the treatment of a host infected with a 
flavivirus or pestivirus infection are described that includes an effective treatment amount of 
a /?-D- or /3-L-nucleoside of the Formulas (I) - (XVIII), or a pharmaceutically acceptable salt 
or prodrug thereof. 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




a) 

wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 , R 2 or R 3 is 
independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR^NR 5 or SR 5 ; and 
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R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a second principal embodiment, a compound of Formula n, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



Y 




CD) 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 ,NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a third principal embodiment, a compound of Formula IE, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 
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Y 




OR 2 OR 3 



(HO 

wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 ,NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




(IV) 
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wherein: 



R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 , R 2 or R 3 is 
independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 MR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 



Y 




(V) 



wherein: 
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group which when administered in vivo is capable of providing a compound wherein R l , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a sixth principal embodiment, a compound of Formula VI, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



R , R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phaimaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R l , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(VI) 



wherein: 
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In a seventh principal embodiment, a compound selected from Formulas VII, Vm and 



DC, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 

Base Base 




R'0 V 



OR OR' 



(vn) 



Base 



R 0. 




(vni) 



(K) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aUcyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R l , R 2 
or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), 
-0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), 
-NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 

Xis 0, S, S0 2 or CH 2 . 

In a eighth principal embodiment, a compound of Formulas X, XI and XH, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided: 



R'O. 



Base 




R ! 0 



Base 




OR^ 



0R J 



OR 



R*0 



Base 



P. 



(X) 



(XT) 



(xn) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 
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R l , R 2 and R 3 axe independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)O(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower allcyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), -6(lower 
alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is O, S, S0 2 or CH 2 . 

Li a ninth principal embodiment a compound selected from Formulas XIII, XIV and 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



R l O 



Base 



R'O 



OR 2 



OR 




Base 



R'O 



Base 



(xni) 



(XIV) 



(XV) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
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acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is 0, S, S0 2 , or CH 2 . 

In a tenth principal embodiment the invention provides a compound of Formula XVI, 
or a pharmaceutical^ acceptable salt or prodrug thereof: 



Base 



"".X. R ' 



7 



R 6 



(XVI) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R or R 
is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NHQower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a pi 
bond; and 

Xis 0, S, S0 2 or CH 2 . 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVH, or apharmaceutically acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 

triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 

lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 

and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 

as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 

acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 

* 1 2 

group which when administered in vivo is capable of providing a compound wherein R or R 
is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -OQower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 



K l 0. 



Base 




(XVII) 
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R 7 and R 9 axe independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lbwer 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 

Xis O, S, S0 2 orCH 2 . 

In an twelfth principal embodiment, the invention provides a compound of Formula 
XVIII, or a phaimaceutically acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 independently H; phosphate (including monophosphate, diphosphate, triphosphate, 
or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other phaimaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 or R 2 is 
independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)OGower alkyl), -O(acyl), -O(lower acyl), -O(alkyl), -OQower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NHQower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 




Base 



(xvm) 
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R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino or di(lower- 
alkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 
X is O, S, S0 2 or CH 2 . 



The /3-D- and /3-L-nucleosides of this invention may inhibit flavivirus or pestivirus 
polymerase activity. These nucleosides can be assessed for their ability to inhibit flavivirus 
or pestivirus polymerase activity in vitro according to standard screening methods. 

hi one embodiment the efficacy of the anti-flavivirus or pestivirus compound is 
measured according to the concentration of compound necessary to reduce the plaque number 
of the virus in vitro, according to methods set forth more particularly herein, by 50% (i.e. the 
compound's EC 50 ). In preferred embodiments the compound exhibits an EC50 of less than 15 
or preferably, less than 10 micromolar in vitro* 

In another embodiment, the active compound can be administered in combination or 
alternation with another anti-flavivirus or pestivirus agent. In combination therapy, effective 
dosages of two or more agents are administered together, whereas during alternation therapy 
an effective dosage of each agent is administered serially. The dosages will depend on 
absorption, inactivation and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity of 
the condition to be alleviated. It is to be further understood that for any particular subject, 
specific dosage regimens and schedules should be adjusted over time according to the 
individual need and the professional judgment of the person administering or supervising the 
administration of the compositions. 

HCV is a member of the Flaviviridae family; however, now, HCV has been placed in 
a new monotypic genus, hepacivirus. Therefore, in one embodiment, the flavivirus or 
pestivirus is not HCV. 

Nonlimiting examples of antiviral agents that can be used in combination with the 
compounds disclosed herein include: 
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(1) an interferon and/or ribavirin (Battaglia, A.M. et aL, Ann. Pharmacother. 34:487- 
494, 2000); Berenguer, M. et aL Antivir. Ther. 3(Suppl. 3):12S-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et aL, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et aL, Antiviral Chemistry and 
Chemotherapy 10 .259-273, 1999; Attwood et aL, Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et aL 
Inhibitors of serine proteases, particularly hepatitis C vims NS3 protease, PCT WO 
98/17679), including alphaketo amides and hydrazinoureas, and inhibitors that terminate in an 
electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C inhibitor 
peptide analogues, PCT WO 99/07734. 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives(Sudo K. et aL, Biochemical and Biophysical Research Communications, 238:643- 
647, 1997; Sudo K. et aL Antiviral Chemistry and Chemotherapy 9:186, 1998), including 
RD3-4082 and RD3-4078, the former substituted on the amide with a 14 carbon chain and the 
latter processing a jpara-phenoxyphenyl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase HPLC 
assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et aL, Antiviral 
Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused cinnamoyl 
moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et aL J. EBS Letters 
421:217-220; TakeshitaN. et aL Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and 
autoradiography assay isolated from the fermentation culture broth of Streptomyces sp., Sch 
68631 (Chu M. et aL, Tetrahedron Letters 37:7229-7232, 1996), and Sch 351633, isolated 
from the fungus Penicillium griscofiduum, which demonstrates activity in a scintillation 
proximity assay (Chu M. et aL, Bioorganic and Medicinal Chemistry Letters 9:1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(QasimM.A. etaL, Biochemistry 36:1598-1607 \ 1997); 

(8) Helicase inhibitors (Diana G.D. et aL, Compounds, compositions and methods for 
treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et aL, Piperidine derivatives, 
pharmaceutical compositions thereof and their use in the treatment of hepatitis C, PCT WO 
97/36554); 
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(9) Polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et al 
Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lbhmann V. et 
al, Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al, Hepatology 
22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR and nucleotides 
371-388 located in the core coding region of the IICV RNA (Alt M. et al, Archives of 
Virology 142:589-599, 1997; GalderisiU. et al, Journal of Cellular Physiology 181:251-257, 
1999); 

(11) Inhibitors of IRES-dependent translation (Hceda N et al, Agent for the prevention 
and treatment of hepatitis Q Japanese Patent Publication JP-08268890; Kai Y. et al 
Prevention and treatment of viral diseases, Japanese Patent Publication JP-10101591); 

(12) Nuclease-resistant ribozymes. (Maccjak D.J. et al, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al), alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
al), vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozelci et al), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al), 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et al), polyadenylic acid 
derivatives (U,S. Patent No, 5,496,546 to Wang et al), 2\3 -dideoxyinosine (U.S. Patent No. 
5,026,687 to Yarchoan et al), and benzimidazoles (U.S. Patent No. 5,891,874 to Colacino et 
al). 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 provides the structure of various non-limiting examples of nucleosides of the 
present invention, as well as other known nucleosides, FIAU and Ribavirin, which are used 
as comparative examples in the text. 

Figure 2 is a line graph of the pharmacokinetics (plasma concentrations) of fJ-D-2'- 
CH 3 -riboG administered to Cynomolgus Monkeys over time after administration. 
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Figure 3a and 3b are line graphs of the pharmacokinetics (plasma concentrations) of 
P-D-2 , -CH 3 -riboG administered to Cynomolgus Monkeys either intravenously (3a) or orally 
(3b) over time after administration. 

Figure 4 depicts line graphs of the results of the cell protection assay of P-D-2'-CH 3 - 
riboG against BVDV. 

Figure 5 depicts line graphs of the results of the cell protection assay of ribavirin 
against BVDV. 

Figure 6 are line graphs of the cell protection assay of P-D-2'-CH 3 -riboG, p-D-2'- 
CH 3 -riboC, p-D~2'-CH 3 -riboU, P-D-2'-CH 3 -riboA and ribavirin. 

Figure 7 are line graphs of the results of the plaque reduction assay for p-D-2'-CH 3 - 
riboU, P-D-2 5 -CH 3 -riboC and P-D-2'-CH 3 -riboG. 

Figure 8 is an illustration of plaque reduction based on increasing concentrations of 
P-D-2'-CH 3 -riboU. 

Figure 9 is a line graph of the results of the yield reduction assay for P-D-2'-CH 3 - 
riboG, depicting a 4 log reduction at 9 |iM. 

Figure 10 is an illustration of the yield reduction based on increasing concentrations 
ofp-D-2'-CH 3 -riboC. 

DETAILED DESCRIPTION OF THE INVENTION 

The invention as disclosed herein is a compound, method and composition for the 
treatment of pestiviruses and flaviviruses in humans and other host animals, that includes the 
administration of an effective flavivirus or pestivirus treatment amount of an /3-D- or /3-L- 
nucleoside as described herein or a pharmaceutically acceptable salt or prodrug thereof, 
optionally in a pharmaceutically acceptable carrier. The compounds of this invention either 
possess antiviral (i.e., anti-flavivirus or pestivirus) activity, or are metabolized to a compound 
that exhibits such activity. 

In summary, the present invention includes the following features: 

(a) /3-D- and /3-L-nucleosides, as described herein, and pharmaceutically acceptable 
salts and prodrugs thereof; 
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(b) /3-D- and j3-L-nucleosides as described herein, and pharmaceutical acceptable 
salts and prodrugs thereof for use in the treatment or prophylaxis of a flavivirus or 
pestivirus infection, especially in individuals diagnosed as having a flavivirus or 
pestivirus infection or being at risk for becoming infected by flavivirus or 
pestivirus; 

(c) use of these /3-D- and /3-L-nucleosides, and pharmaceutical^ acceptable salts and 
prodrugs thereof in the manufacture of a medicament for treatment of a flavivirus 
or pestivirus infection; 

(d) pharmaceutical formulations comprising the /3-D- and /3-L-nucleosides or 
pharmaceutical^ acceptable salts or prodrugs thereof together with a 
pharmaceutical^ acceptable carrier or diluent; 

(e) /3-D- and /3-L-nucleosides as described herein substantially in the absence of 
enantiomers of the described nucleoside, or substantially isolated from other 
chemical entities; 

(f) processes for the preparation of (3-D- and /3-L-nucleosides, as described in more 
detail below; and 

(g) processes for the preparation of /3-D- and /3-L-nucleosides substantially in the 
absence of enantiomers of the described nucleoside, or substantially isolated from 
other chemical entities. 

Flaviviruses included within the scope of this invention are discussed generally in 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, Philadelphia, PA, Chapter 31, 1996. Specific flaviviruses include, without 
limitation: Absettarov, Alfiiy, Apoi, Aroa, Bagaza, Banzi, Bouboui, Bussuquara, Cacipacore, 
Carey Island, Dakar bat, Dengue 1, Dengue 2, Dengue 3, Dengue 4, Edge Hill, Entebbe bat, 
Gadgets Gully, Hanzalova, Hypr, Ilheus, Israel turkey meningoencephalitis, Japanese 
encephalitis, Jugra, Jutiapa, Kadam, Karshi, Kedougou, Kokobera, Koutango, Kumlinge, 
Kunjin, Kyasanur Forest disease, Langat, Louping ill, Meaban, Modoc, Montana myotis 
leukoencephalitis, Murray valley encephalitis, Naranjal, Negishi, Ntaya, Omsk hemorrhagic 
fever, Phnom-Penh bat, Powassan, Rio Bravo, Rocio, Royal Farm, Russian spring-summer 
encephalitis, Saboya, St. Louis encephalitis, Sal Vieja, San Perlita, Saumarez Reef, Sepik, 
Sokuluk, Spondweni, Stratford, Tembusu, Tyuleniy, Uganda S, Usutu, Wesselsbron, West 
Nile, Yaounde, Yellow fever, and Zika. 
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Pestiviruses included within the scope of this invention are discussed generally in 
Fields Virology, Editors: Fields, B. N., Knipe, D. M., and Howley, P. M., Lippincott-Raven 
Publishers, Philadelphia, PA, Chapter 33, 1996. Specific pestiviruses include, without 
limitation: bovine viral diarrhea virus ("BVDV"), classical swine fever virus ("CSFV," also 
called hog cholera virus), and border disease virus ("BDV"). 

L Active Compound, and Physiologically Acceptable Salts and Prodrugs Thereof 

In a first principal embodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 

12 3 • 

which when administered in vivo is capable of providing a compound wherein R , R or R is 
independently H or phosphate; 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 axe independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 




(D 



wherein: 
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In a preferred subembodiment, a compound of Formula I, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: . 

R l , R 2 and R 3 are independently H or phosphate (preferably H); 

XMsH; 

X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a second principal embodiment, a compound of Formula II, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



Y 




CD 

wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 
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In a preferred subembodiment, a compound of Formula II, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided wherein: 

R l , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 isH; 

X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a third principal embodiment, a compound of Formula m, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R , R 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, 
OR 4 ,NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




wherein: 
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In a preferred subembodiment, a compound of Formula m, or a pharmaceutically 
acceptable salt or prodrug thereof is provided wherein: 

R l , R 2 and R 3 are independently H or phosphate (preferably H); 

X l isH; 

X 2 isHorNH 2 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a fourth principal embodiment, a compound of Formula IV, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R l , R 2 or R 3 is 
independently H or phosphate; 

Y is hydrogen, brorno, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 3 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(IV) 



wherein: 
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In a preferred subembodiment, a compound of Formula IV, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided wherein: 

R\R 2 andR 3 are independently H or phosphate (preferably H); 

X 1 isHorCH 3 ; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a fifth principal embodiment, a compound of Formula V, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



rV R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR**NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodiment, a compound of Formula V, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided wherein: 



Y 




(V) 



wherein: 
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R l , R 2 and R 3 are independently H or phosphate (preferably H); 
X 1 isHorCH 3 ;and 

Y is hydrogen, bromo, chloro, fluoro, iodo, NH 2 or OH. 

In a sixth principal embodiment, a compound of Formula VI, or a pharmaceutical^ 
acceptable salt or prodrug thereof, is provided: 



R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, CO- 
alkyl, CO-aryl, CO-alkoxyallcyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 5 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including but 
not limited to methyl, ethyl, propyl and cyclopropyl). 

In a preferred subembodtment, a compound of Formula VI, or a pharmaceutically 
acceptable salt or prodrug thereof, is provided wherein: 

R 1 , R 2 and R 3 are independently H or phosphate (preferably H); 

X 1 is H or CH 3 ; and 



Y 




(VI) 



wherein: 
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Y is hydrogen, bromo, chloro, fluoro, iodo, NH2 or OH. 

In a seventh principal embodiment, a compound selected from Formulas VII, VIII and 
DC, or a pharmaceutical^ acceptable salt or prodrug thereof, is provided: 



Base Base Base 




(vn) (vm) (DC) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R l , R 2 
or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 

X is O, S, SO2, or CH 2 . 

In a first preferred sub embodiment, a compound of Formula VII, VDI or DC, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O, S, S0 2 or CH 2 . 
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In a second preferred subembodiment, a compound of Formula VII, VIII or DC, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrrolidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 is alkyl; and 

Xis 0, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula VII, VIII or IX, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O. 

In a eighth principal embodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided: 




OR 2 OR 3 OR 2 R 7 



(X) pa) (xn) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R l , R 2 
or R 3 is independently H or phosphate; 
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R is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -Oflower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(loweralkyl) 2 , -N(acyl) 2 ; and 

X is O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutical^ acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is allcyV, and 

X is 0, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula X, XI or XII, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are hydrogens; 

R 6 is alkyl; and 

X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula X, XI or XH, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H or phosphate; 

R 6 is alkyl; and 

Xis 0. 
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In even more preferred subembodiments, a compound of Formula XI, or its 
pharmaceutically acceptable salt or prodrug, is provided: 




(XI) 



wherein: 



Base is a purine or pyrimidine base as defined herein; optionally substituted with an amine or 
cyclopropyl (e.g., 2-amino, 2,6-diamino or cyclopropyl guanosine); and 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl ox arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 or R 2 
is independently H or phosphate. 

In a ninth principal embodiment a compound selected from Formula Xm, XTV or 
XV, or a pharmaceutically acceptable salt or prodrug thereof, is provided: 



R'O 




Base 



R'O. 




Base 



OR 




Base 



(xm) 



(XIV) 



(XV) 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\ R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
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and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 , R 2 
or R 3 is independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; and 

XisO,S, S0 2 orCH 2 . 

In a first preferred subembodiment, a compound of Formula Xm, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

X is 0, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XIE, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R\R 2 andR 3 are hydrogens; 

R 6 is alkyl; and 

Xis O, S, S0 2 orCH 2 . 

In a third preferred subembodiment, a compound of Formula XH[, XIV or XV, or a 
pharmaceutically acceptable salt or prodrug thereof, is provided wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently hydrogen or phosphate; 

R 6 is alkyl; and 

Xis O. 
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In a tenth principal embodiment the invention provides a compound of Formula XVI, 
or a pharmaceutical^ acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R l and 
R 2 are independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH 2 , 
-NH(lower alkyl), -NH(acyl), -Nflower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a pi 
bond; and 

XisO,S, S0 2 orCH 2 . 




Base 



(XVI) 
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In a first preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is allcyl; (4) R 7 and R 9 are independently OR 2 , alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, 
chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (5) R 8 and 
R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or iodine; and (6) 
X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) R 6 
is alkyl,- alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, iodo, 
N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are independently OR 2 : 
(5) R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
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arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered i?i 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) R 6 
is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, iodo, 
NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 are independently OR 2 , 
alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, 
loweralkylamino or di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, S, S0 2 or 
CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); allcyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl, alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, bromo, fluoro, iodo, 
NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are independently OR 2 , 
alkyl, alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, 
loweralkylamino, or di(loweralkyl)amino; (5) R 8 and R 10 are independently H, alkyl 
(including lower alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fifth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
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cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) R 6 
is alkyl; (4) R 7 and R 9 are independently OR 1 ; (5) R 8 and R 10 are independently H, alkyl 
(including lower alkyl), chlorine, bromine or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a sixth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 and R 10 are H; and (6) X is O, S, S0 2 , or CH 2 . 

In a seventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl; (4) R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 
di(loweralkyl)amino; (5) R 8 and R 10 are independently H, alkyl (including lower alkyl), 
chlorine, bromine or iodine; and (6) X is 0. 

In a eighth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
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pyrimidiiie base as defined herein; (2) R is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NC>2» amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate (including ' 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower 
alkyl), chlorine, bromine or iodine; and (6) X is O. 

In a tenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
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cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, O- 
alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (5) 
R 8 and R 10 are hydrogen; and (6) X is O. 

In an eleventh preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 or CH 2 . 

In a twelfth preferred subembodiment, a compound of Formula XVf, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are hydrogen; and (6) X is O, S, S0 2 > or 
CH 2 . 

In a thirteenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 ; (5) R 8 and R 10 are independently H, alkyl (including lower 
alkyl), chlorine, bromine, or iodine; and (6) X is O. 

In a fourteenth preferred subembodiment, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, 
O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(loweralkyl)amirio; 
(5) R 8 and R 10 are hydrogen; and (6) X is 0. 

In even more preferred subembodiments, a compound of Formula XVI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 
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(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is cytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is uracil; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 is hydrogen and R 9 is 
hydroxyl; (5) R 8 and R 10 are hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is S0 2 ; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 and R 10 are hydrogen; and (6) X is CH 2 ; 

In a eleventh principal embodiment the invention provides a compound of Formula 
XVII, or a pharmaceutical^/ acceptable salt or prodrug thereof: 
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R 9 R 7 
(XVII) 

wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 is H; phosphate (including monophosphate, diphosphate, triphosphate, or a stabilized 
phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); sulfonate ester 
including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the 
phenyl group is optionally substituted with one or more substituents as described in the 
definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutically acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 
alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; and 

X is O, S, S0 2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 



37 



WO 01/92282 



PCT/US01/16687 



(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or di(loweralkyl)- 
amino; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a second preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable, salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino or di(loweralkyl)amino; (4) R 
and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine, 
or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a third preferred subembodiment, a compound of Formula XVH, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
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cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R l is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, N02, amino, loweralkylamino or di(loweralkyl)- 
amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; and (6) X is O. 

In a fourth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is 0, S, S0 2 or CH 2 . 

In a fifth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (l),Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 
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and R 9 are independently OR 2 ; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine 
or iodine; and (6) X is 0. 

In a sixth preferred subembodiment, a compound of Formula XVH, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 10 is H; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVTI, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is 0. 

In an eighth prefened subembodiment, a compound of Formula XVII, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H or phosphate; (3) R 6 is alkyl; (4) 
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R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino or 
di(loweralkyl)- amino; (5) R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
and (6) X is 0, S, SO2, or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, NO2, amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 ; (5) R 10 is H; and (6) X is 0, S, S0 2 , or CH 2 . 

In a tenth preferred subembodiment, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 ; (5) R 10 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In even more preferred subembodiments, a compound of Formula XVII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is 0; 

(1) Base is cytosine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is 0; 

(1) Base is uracil; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 10 is hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R l is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 10 is hydrogen; and (6) X is O; 
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(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 10 is hydrogen; and (6) X is 0; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 10 is hydrogen; and (6) X is CH 2 . 

In an twelfth principal embodiment the invention provides a compound of Formula 
XVIII, or a pharmaceutical^ acceptable salt or prodrug thereof: 



wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l is independently H; phosphate (including monophosphate, diphosphate, triphosphate, or a 
stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower alkyl); 
sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl and benzyl, 
wherein the phenyl group is optionally substituted with one or more substituents as described 
in the definition of aryl given herein; a lipid, including a phospholipid; an amino acid; a 
carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving group 
which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 



R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, Br- 
vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), -0(lower 




(xvm) 
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alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), -NH(acyl), - 
N(lower alkyl) 2 , -N(acyl)2; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, 
Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, lower alkylamino, or 
diOoweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 
Xis O, S, SO2 or CH 2 . 

In a first preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylallcyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutical^ acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl; (4) R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), 
alkenyl, alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, 
loweralkylamino or di(loweralkyl) amino; (5) R 8 is H, alkyl (including lower alkyl), chlorine, 
bromine or iodine; and (6) X is O, S, S0 2 or CH 2 . 

In a second preferred subembodiment, a compound of Formula XVHI, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
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is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di-(loweralkyl) amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 
or iodine; and (6) X is 0, S, S0 2 or CH 2 , 

In a third preferred subembodiment, a compound of Formula XVEQ, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate;- a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(lower-alkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweraUcylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O, S, S0 2 or CH 2 . 

In a fourth preferred subembodiment, a compound of Formula XVDI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
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di(loweralkyl)amino; (5) R is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
and (6)Xis 0. 

In a fifth preferred subembodiment, a compound of Formula XVIH, or its 
pharmaceutical^ acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate .(including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyi, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or di(loweralkyl)amino;' (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is 0, S, S0 2 , or CH 2 . 

In a sixth preferred subembodiment, a compound of Formula XVHI, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R 1 is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other phannaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyi, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2 , amino, loweralkylamino, or chOoweralkyl)amino; (4) R 7 
and R 9 are independently OR 2 ; (5) R 8 is H, alkyl (including lower alkyl), chlorine, bromine, 
or iodine; and (6) X is O. 

In a seventh preferred subembodiment, a compound of Formula XVTH, or its 
phannaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H; phosphate (including 
monophosphate, diphosphate, triphosphate, or a stabilized phosphate prodrug); acyl 
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(including lower acyl); alkyl (including lower alkyl); sulfonate ester including alkyl or 
arylalkyl sulfonyl including methanesulfonyl and benzyl, wherein the phenyl group is 
optionally substituted with one or more substituents as described in the definition of aryl 
given herein; a lipid, including a phospholipid; an amino acid; a carbohydrate; a peptide; a 
cholesterol; or other pharmaceutically acceptable leaving group which when administered in 
vivo is capable of providing a compound wherein R 1 is independently H or phosphate; (3) R 6 
is alkyl (including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, Oalkyl, O-alkenyl, 
chloro, bromo, fluoro, iodo, N0 2j amino, loweralkylamino, or (hfloweralkyl)amino; (4) R 7 
and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, alkynyl, Br- 
vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, or 
di(loweralkyl)amino; (5) R 8 is H; and (6) X is O. 

In an eighth preferred subembodiment, a compound of Formula XVHI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl 
(including lower alkyl), alkenyl, alkynyl, Br-vinyl, hydroxy, O-alkyl, O-alkenyl, chloro, 
bromo, fluoro, iodo, N0 2 , amino, loweralkylamino or di(loweralkyl)amino; (4) R 7 and R 9 are 
independently OR 2 ; (5) R 8 is H; and (6) X is O s S, S0 2 or CH 2 . 

In a ninth preferred subembodiment, a compound of Formula XVIII, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O, S, S0 2 , or CH 2 . 

In a tenth preferred subembodiment, a compound of Formula XVm, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: (1) Base is a purine or 
pyrimidine base as defined herein; (2) R l is independently H or phosphate; (3) R 6 is alkyl; (4) 
R 7 and R 9 are independently OR 2 ; (5) R 8 is H; and (6) X is O. 

In even more preferred subembodiments, a compound of Formula XVHI, or its 
pharmaceutically acceptable salt or prodrug, is provided in which: 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is guanine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 
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(1) Base is cytosine; (2) R l is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is 0; 

(1) Base is thymine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is uracil; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is phosphate; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is ethyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is propyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is butyl; (4) R 7 and R 9 are hydroxyl; (5) 
R 8 is hydrogen; and (6) X is O; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is S; 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is S0 2 ; or 

(1) Base is adenine; (2) R 1 is hydrogen; (3) R 6 is methyl; (4) R 7 and R 9 are hydroxyl; 
(5) R 8 is hydrogen; and (6) X is CH 2 . 

The j3-D- and /3-L-nucleosides of this invention belong to a class, of anti-flavivirus or 
pestivirus agents that may inhibit flavivirus or pestivirus polymerase activity. Nucleosides 
can be screened for their ability to inhibit flavivirus or pestivirus polymerase activity in vitro 
according to screening methods set forth more particularly herein. One can readily determine 
the spectrum of activity by evaluating the compound in the assays described herein or with 
another confirmatory assay. 

In one embodiment the efficacy of the anti-flavivirus or pestivirus compound is 
measured according to the concentration of compound necessary to reduce the plaque number 
of the virus in vifro, according to methods set forth more particularly herein, by 50% (i.e. the 
compound's EC50). In preferred embodiments the compound exhibits an EC50 of less than 15 
or 10 micromolar. 
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HCV is a member of the Flaviviridae family; however, now, HCV has been placed in 
a new monotypic genus, hepacivirus. Therefore, in one embodiment, the flavivirus or 
pestivirus is not HCV. 

The active compound can be administered as any salt or prodrug that upon 
administration to the recipient is capable of providing directly or indirectly the parent 
compound, or that exhibits activity itself- Nonlimiting examples are the pharmaceutically 
acceptable salts (alternatively referred to as "physiologically acceptable salts"), and a 
compound, which has been alkylated or acylated at the 5 '-position, or on the purine or 
pyrimidine base (a type of "pharmaceutically acceptable prodrug"). Further, the 
modifications can affect the biological activity of the compound, in some cases increasing the 
activity over the parent compound. This can easily be assessed by preparing the salt or 
prodrug and testing its antiviral activity according to the methods described herein, or other 
methods known to those skilled in the art. 

II Definitions 

The term alkyl, as used herein, unless otherwise specified, refers to a saturated 
straight, branched, or cyclic, primary, secondary, or tertiary hydrocarbon of typically C\ to 
Cio, and specifically includes methyl, trifluoromethyl, ethyl, propyl, isopropyl, cyclopropyl, 
butyl, isobutyl, ^-butyl, pentyl, cyclopentyl, isopentyl, neopentyl, hexyl, isohexyl, cyclohexyl, 
cyclohexylmethyl, 3-methylpentyl, 2,2-dimethylbutyl, and 2,3-dimethylbutyL The term 
includes both substituted and unsubstituted alkyl groups. Moieties with which the alkyl 
group can be substituted are selected from the group consisting of hydroxyl, amino, 
alkylamino, arylamino, alkoxy, aryloxy, nitro, cyano, sulfonic acid, sulfate, phosphonic acid, 
phosphate, or phosphonate, either unprotected, or protected as necessary, as known to those 
skilled in the art, for example, as taught in Greene, et al 9 Protective Groups in Organic 
Synthesis, John Wiley and Sons, Second Edition, 1991, hereby incorporated by reference. 

The term lower alkyl, as used herein, and unless otherwise specified, refers to a Ci to 
C 4 saturated straight, branched, or if appropriate, a cyclic (for example, cyclopropyl) alkyl 
group, including both substituted and unsubstituted forms. Unless otherwise specifically 
stated in this application, when alkyl is a suitable moiety, lower alkyl is preferred. Similarly, 
when alkyl or lower alkyl is a suitable moiety, unsubstituted alkyl or lower alkyl is preferred. 

The term alkylamino or arylamino refers to an amino group that has one or two alkyl 
or aryl substituents, respectively. 
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The term "protected" as used herein and unless otherwise defined refers to a group 
that is added to an oxygen, nitrogen, or phosphorus atom to prevent its further reaction or for 
other purposes. A wide variety of oxygen and nitrogen protecting groups are known to those 
skilled in the art of organic synthesis. 

The term aryl, as used herein, and unless otherwise specified, refers to phenyl, 
biphenyl, or naphthyl, and preferably phenyl. The term includes both substituted and 
unsubstituted moieties. The aryl group can be substituted with one or more moieties selected 
from the group consisting of hydroxyl, amino, alkylamino, arylamino, alkoxy, aryloxy, nitro, 
cyano, sulfonic acid, sulfate, phosphonic acid, phosphate, or phosphonate, either unprotected, 
or protected as necessary, as known to those skilled in the art, for example, as taught in 
Greene, et aL t Protective Groups in Oreanic Synthesis, John Wiley and Sons, Second Edition, 
1991. 

The term alkaryl or alkylaryl refers to an alkyl group with an aryl substituent. The 
term aralkyl or arylalkyl refers to an aryl group with an alkyl substituent. 

The term halo, as used herein, includes chloro, bromo, iodo, and fluoro. 

The term purine or pyriinidine base includes, but is not limited to, adenine, N 6 - 
alkylpurines, K^-acylpurines (wherein acyl is C(0)(alkyl, aryl, alkylaryl, or arylalkyl), N 6 - 
benzylpurine, N 6 -halopurine, N 6 -vinylpurine, IS^-acetylenic purine, N^acyl purine, 
N 5 -hydroxyalkyl purine, N*-thioalkyl purine, N 2 -alkylpurines, N 2 -alkyl-6-thiopurines, 
thymine, cytosine, 5-fluorocytosine, 5-methylcytosine, 6-azapyrimidine, including 6- 
azacytosine, 2- and/or 4-mercaptopyrmidine, uracil, 5-halouracil, including 5-fluorouracil, 
C 5 -alkylpyrimidines, C 5 -benzylpyrimidines, C 5 -halopyrimidines, C 5 -vinylpyriniidine, C 5 - 
acetylenic pyrimidine, C 5 -acyl pyrimidine, C 5 -hydroxyalkyl purine, C 5 -amidopyrimidine, C 5 - 
cyanopyrimidine, C 5 -nitropyrimidine, C 5 -aminopyrirnidine, N 2 -alkylpurines 5 N 2 -alkyl-6- 
thiopurines, 5-azacytidinyl, 5-azauracilyl, triazolopyridinyl, imidazolopyridinyl, 
pyirolopyrimidinyl, and pyrazolo-pyrimidinyl. Purine bases include, but are not limited to, 
guanine, adenine, hypoxanthine, 2,6-diaminopurine, and 6-chloropurine. Functional oxygen 
and nitrogen groups on the base can be protected as necessary or desired. Suitable protecting 
groups are well known to those skilled in the art, and include trimethylsilyl, 
dimethylhexylsilyl, r-butyldimethylsilyl and /-butyldiphenylsilyl, trityl, alkyl groups, and acyl 
groups such as acetyl and propionyl, methanesulfonyl, and p-toluenesulfonyl. Alternatively, 
the purine or pyrimidine base can optionally substituted such that it forms a viable prodrug, 
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which can be cleaved in vivo. Examples of appropriate substituents include acyl moiety, an 
amine or cyclopropyl (e.g., 2-amino, 2,6-diamino or cyclopropyl guanosine). 

The term acyl refers to a carboxylic acid ester in which the non-carbonyl moiety of 
the ester group is selected from straight, branched, or cyclic alkyl or lower alkyl, alkoxyalkyl 
including methoxymethyl, aralkyl including benzyl, aryloxyalkyl such as phenoxymethyl, 
aryl including phenyl optionally substituted with halogen, Gj to C4 alkyl or Ci to C4 alkoxy, 
sulfonate esters such as alkyl or aralkyl sulphonyl including methanesulfonyl, the mono, di or 
triphosphate ester, trityl or monomethoxytrityl, substituted benzyl, trialkylsilyl (e.g. dimethyl- 
t-butylsilyl) or diphenylmethylsilyl. Aryl groups in the esters optimally comprise a phenyl 
group. The term "lower acyl" refers to an acyl group in which the non-carbonyl moiety is 
lower alkyl. 

As used herein, the term "substantially free of 5 or "substantially in the absence of 
refers to a nucleoside composition that includes at least 85 or 90% by weight, preferably 95% 
to 98 % by weight, and even more preferably 99% to 100% by weight, of the designated 
enantiomer of that nucleoside. In a preferred embodiment, in the methods and compounds of 
this invention, the compounds are substantially free of enantiomers. 

Similarly, the term "isolated" refers to a nucleoside composition that includes at least 
85 or 90% by weight, preferably 95% to 98 % by weight, and even more preferably 99% to 
100% by weight, of the nucleoside, the remainder comprising other chemical species or 
enantiomers. 

The term "independently" is used herein to indicate that the variable, which is 
independently applied, varies independently from application to application. Thus, in a 
compound such as R"XYR", wherein R" is "independently carbon or nitrogen," both R" can 
be carbon, both R" can be nitrogen, or one R" can be carbon and the other R" nitrogen. 

The term host, as used herein, refers to an unicellular or multicellular organism in 
which the virus can replicate, including cell lines and animals, and preferably a human. 
Alternatively, the host can be carrying a part of the flavivirus or pestivirus genome, whose 
replication or function can be altered by the compounds of the present invention. The term 
host specifically refers to infected cells, cells transfected with all or part of the flavivirus or 
pestivirus genome and animals, in particular, primates (including chimpanzees) and humans. 
In most animal applications of the present invention, the host is a human patient. Veterinary 
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applications, in certain indications, however, are clearly anticipated by the present invention 
(such as chimpanzees). 

The term "pharmaceutically acceptable salt or prodrug" is used throughout the 
specification to describe any phaimaceutically acceptable form (such as an ester, phosphate 
ester, salt of an ester or a related group) of a nucleoside compound which, upon 
administration to a patient, provides the nucleoside compound. Pharmaceutical^ acceptable 
salts include those derived from pharmaceutically acceptable inorganic or organic bases and 
acids. Suitable salts include those derived from alkali metals such as potassium and sodium, 
alkaline earth metals such as calcium and magnesium, among numerous other acids well 
known in the pharmaceutical art. Phaimaceutically acceptable prodrugs refer to a compound 
that is metabolized, for example hydrolyzed or oxidized, in the host to form the compound of 
the present invention. Typical examples of prodrugs include compounds that have 
biologically labile protecting groups on a functional moiety of the active compound. 
Prodrugs include compounds that can be oxidized, reduced, aminated, deaminated, 
hydroxylated, dehydroxylated, hydrolyzed, dehydrolyzed, alkylated, dealkylated, acylated, 
deacylated, phosphorylated, dephosphorylated to produce the active compound. The 
compounds of this invention possess antiviral activity against flavivirus or pesti virus, or are 
metabolized to a compound that exhibits such activity. 

III. Nucleotide Salt or Prodrug Formulations 

In cases where compounds are sufficiently basic or acidic to form stable nontoxic acid 
or base salts, administration of the compound as a pharmaceutically acceptable salt may be 
appropriate. Examples of pharmaceutically acceptable salts are organic acid addition salts 
formed with acids, which form a physiological acceptable anion, for example, tosylate, 
methanesulfonate, acetate, citrate, malonate, tartarate, succinate, benzoate, ascorbate, a- 
ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also be formed, 
including, sulfate, nitrate, bicarbonate, and carbonate salts. 

Pharmaceutically acceptable salts may be obtained using standard procedures well 
known in the art, for example by reacting a sufficiently basic compound such as an amine 
with a suitable acid affording a physiologically acceptable anion. Alkali metal (for example, 
sodium, potassium or lithium) or alkaline earth metal (for example calcium) salts of 
carboxylic acids can also be made. 
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Any of the nucleosides described herein can be administered as a nucleotide prodrug 
to increase the activity, bioavailability, stability or otherwise alter the properties of the 
nucleoside. A number of nucleotide prodrug ligands are known. In general, alkylation, 
acylation or other lipophilic modification of the mono, di or triphosphate of the nucleoside 
will increase the stability of the nucleotide. Examples of substituent groups that can replace 
one or more hydrogens on the phosphate moiety are alkyl, aryl, steroids, carbohydrates, 
including sugars, 1,2-diacylglycerol and alcohols. Many are described in R. Jones and N. 
Bischofberger, Antiviral Research, 27 (1995) 1-17. Any of these can be used in combination 
with the disclosed nucleosides to achieve a desired effect. 

The active nucleoside can also be provided as a 5'-phosphoether lipid or a 5'-ether 
lipid, as disclosed in the following references, which are incorporated by reference herein: 
Kucera, L.S., N. Iyer, E. Leake, A. Raben, Modest E.K., D.L.W., and C. Piantadosi, "Novel 
membrane-interactive ether lipid analogs that inhibit infectious HIV-1 production and induce 
defective virus formation," AIDS Res. Hum. Retro Viruses, 1990, 5, 491-501; Piantadosi, C, 
J. Marasco C.J., S.L. Morris-Natschke, KX. Meyer, F. Gumus, J.R. Surles, K.S. Ishaq, L.S. 
Kucera, N. Iyer, C.A. Wallen, S. Piantadosi, and EJ. Modest, "Synthesis and evaluation of 
novel ether lipid nucleoside conjugates for anti-HIV activity," J. Med, Chem., 1991, 34, 
1408-1414; Hosteller, K.Y., D.D. Richman, D.A. Carson, L.M. Stuhmiller, G.M. T. van 
Wijk, and H. van den Bosch, "Greatly enhanced inhibition of human immunodeficiency virus 
type 1 replication in CEM and HT4-6C cells by 3'-deoxythymidine diphosphate 
dimyristoylglycerol, a lipid prodrug of 3,-deoxythymidine," Antimicrob. Agents Chemother., 
1992, 35, 2025-2029; Hosetler, K.Y, L.M. Stuhmiller, H.B. Lenting, H. van den Bosch, and 
D.D. Richman, "Synthesis and antiretroviral activity of phospholipid analogs of 
azidothymidine and other antiviral nucleosides." J. Biol. Chem., 1990, 265, 61127. 

Nonlimiting examples of U.S. patents that disclose suitable lipophilic substituents that 
can be covalently incorporated into the nucleoside, preferably at the 5'-OH position of the 
nucleoside or lipophilic preparations, include U.S. Patent Nos, 5,149,794 (Sep. 22, 1992, 
Yatvin et al.); 5,194,654 (Mar. 16, 1993, Hostetler et al., 5,223,263 (June 29, 1993, Hostetler 
et al.); 5,256,641 (Oct. 26, 1993, Yatvin et al.); 5,411,947 (May 2, 1995, Hostetler et al.); 
^5,463,092 (Oct. 31, 1995, Hostetler et al.); 5,543,389 (Aug. 6, 1996, Yatvin et al.); 5,543,390 
(Aug. 6, 1996, Yatvin et al.); 5,543,391 (Aug. 6, 1996, Yatvin et al.); and 5,554,728 (Sep. 10, 
1996; Basava et al.), all of which are incorporated herein by reference. Foreign patent 
applications that disclose lipophilic substituents that can be attached to the nucleosides of the 
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present invention, or lipophilic preparations, include WO 89/02733, WO 90/00555, W0 
91/16920, W0 91/18914, W0 93/00910, W0 94/26273, WO 96/15132, EP 0 350 287, EP 
93917054.4, and WO 91/19721. 

IV. Combination and Alternation Therapy 

It has been recognized that drug-resistant variants of viruses can emerge after 
prolonged treatment with an antiviral agent. Drug resistance most typically occurs by 
mutation of a gene that encodes for an enzyme used in viral replication. The efficacy of a 
drug against flavivirus or pestivirus infection can be prolonged, augmented, or restored by 
administering the compound in combination or alternation with a second, and perhaps third, 
antiviral compound that induces a different mutation from that caused by the principle drug. 
Alternatively, the pharmacokinetics, biodistribution or other parameter of the drug can be 
altered by such combination or alternation therapy. In general, combination therapy is 
typically preferred over alternation therapy because it induces multiple simultaneous stresses 
on the virus. 

Nonlimiting examples of antiviral agents that can be used in combination or 
alternation with the compounds disclosed herein include: 

(1) an interferon and/or ribavirin (Battaglia, A.M. et al, Ann. Pharmacother. 34:487- 
494, 2000); Berenguer, M. et al Antivir, Then 3(Suppl. 3):125-136, 1998); 

(2) Substrate-based NS3 protease inhibitors (Attwood et al, Antiviral peptide 
derivatives, PCT WO 98/22496, 1998; Attwood et al, Antiviral Chemistry and 
Chemotherapy 10.259-273, 1999; Attwood et al, Preparation and use of amino acid 
derivatives as anti-viral agents, German Patent Publication DE 19914474; Tung et al 
Inhibitors of serine proteases, particularly hepatitis C virus NS3 protease, PCT WO 
98/17679), including alphaketoamides and hydrazinoureas, and inhibitors that terminate in an 
electrophile such as a boronic acid or phosphonate. Llinas-Brunet et al, Hepatitis C inhibitor 
peptide analogues, PCT WO 99/07734. 

(3) Non-substrate-based inhibitors such as 2,4,6-trihydroxy-3-nitro-benzamide 
derivatives(Sudo K. et al, Biochemical and Biophysical Research Communications, 238:643- 
647, 1997; Sudo K. et al Antiviral Chemistry and Chemotherapy 9:186, 1998), including 
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RD3-4082 and RD3-4078, the fonner substituted on the amide with a 14 carbon chain and the 
latter processing a /?am-phenoxyphenyl group; 

(4) Thiazolidine derivatives which show relevant inhibition in a reverse-phase HPLC 
assay with an NS3/4A fusion protein and NS5A/5B substrate (Sudo K. et al, Antiviral 
Research 32:9-18, 1996), especially compound RD-1-6250, possessing a fused cinnamoyl 
moiety substituted with a long alkyl chain, RD4 6205 and RD4 6193; 

(5) Thiazolidines and benzanilides identified in Kakiuchi N. et al 1 EBS Letters 
All :217-220; Takeshita N. et al Analytical Biochemistry 247:242-246, 1997; 

(6) A phenan-threnequinone possessing activity against protease in a SDS-PAGE and 
autoradiography assay isolated from the fermentation culture broth of Streptomyces sp., Sch 
68631 (Chu M. et al> Tetrahedron Letters 31:1229-1232, 1996), and Sch 351633, isolated 
from the fungus Penicillium griscofuluum, which demonstrates activity in a scintillation 
proximity assay (Chu M. et al, Bioorganic and Medicinal Chemistry Letters 9: 1949-1952); 

(7) Selective NS3 inhibitors based on the macromolecule elgin c, isolated from leech 
(Qasim MA. et al, Biochemistry 36: 1598-1607, 1997); 

(8) Helicase inhibitors (Diana G.D. et al, Compounds, compositions and methods for 
treatment of hepatitis C, U.S. Patent No. 5,633,358; Diana G.D. et al, Piperidine derivatives, 
pharmaceutical compositions thereof and their use in the treatment of hepatitis C, PCT WO 
97/36554); 

(9) Polymerase inhibitors such as nucleotide analogues, gliotoxin (Ferrari R. et al 
Journal of Virology 73:1649-1654, 1999), and the natural product cerulenin (Lohmann V. et 
al, Virology 249:108-118, 1998); 

(10) Antisense phosphorothioate oligodeoxynucleotides (S-ODN) complementary to 
sequence stretches in the 5' non-coding region (NCR) of the virus (Alt M. et al, Hepatology 
22:707-717, 1995), or nucleotides 326-348 comprising the 3' end of the NCR and nucleotides 
371-388 located in the core coding region of the IICV RNA (Alt M. et al, Archives of 
Virology 142:589-599, 1997; Galderisi U. et adjournal of Cellular Physiology 181:251-257, 
1999); 

(11) Inhibitors of IRES-dependent translation (Bceda N et al, Agent for the prevention 
and treatment of hepatitis C, Japanese Patent Publication JP-08268890; Kai Y. et al 
Prevention and treatment of viral diseases, Japanese Patent Publication JP-10101591); 
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(12) Nuclease-resistant ribozymes. (Maccjak D J. et al, Hepatology 30 abstract 995, 
1999); and 

(13) Other miscellaneous compounds including 1-amino-alkylcyclohexanes (U.S. 
Patent No. 6,034,134 to Gold et al\ alkyl lipids (U.S. Patent No. 5,922,757 to Chojkier et 
al\ vitamin E and other antioxidants (U.S. Patent No. 5,922,757 to Chojkier et al), 
squalene, amantadine, bile acids (U.S. Patent No. 5,846,964 to Ozeki et al.), N- 
(phosphonoacetyl)-L-aspartic acid, (U.S. Patent No. 5,830,905 to Diana et al) 9 
benzenedicarboxamides (U.S. Patent No. 5,633,388 to Diana et al), polyadenylic acid 
derivatives (U.S. Patent No. 5,496,546 to Wang et al.), 2*,3'-dideoxyinosine (U.S. Patent No. 
5,026,687 to Yarchoan et al), and benzimidazoles (U.S. Patent No. 5,891,874 to Colacino et 
al). 

V. Pharmaceutical Compositions 

Host, including humans, infected with flavivirus or pestivirus, or a gene fragment 
thereof can be treated by administering to the patient an effective amount of the active 
compound or a pharmaceutically acceptable prodrug or salt thereof in the presence of a 
pharmaceutically acceptable carrier or diluent. The active materials can be administered by 
any appropriate route, for example, orally, parenterally, intravenously, intradermally, 
subcutaneously, or topically, in liquid or solid form. 

A preferred dose of the compound for flavivirus or pestivirus infection will be in the 
range from about 1 to 50 mg/kg, preferably 1 to 20 mg/kg, of body weight per day, more 
generally 0.1 to about 100 mg per kilogram body weight of the recipient per day. The 
effective dosage range of the pharmaceutically acceptable salts and prodrugs can be 
calculated based on the weight of the parent nucleoside to be delivered. If the salt or prodrug 
exhibits activity in itself, the effective dosage can be estimated as above using the weight of 
the salt or prodrug, or by other means known to those skilled in the art. 

The compound is conveniently administered in unit any suitable dosage form, 
including but not limited to one containing 7 to 3000 mg, preferably 70 to 1400 mg of active 
ingredient per unit dosage form. A oral dosage of 50-1000 mg is usually convenient. 

Ideally the active ingredient should be administered to achieve peak plasma 
concentrations of the active compound of from about 0.2 to 70 |aM, preferably about 1.0 to 10 
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jiM. This may be achieved, for example, by the intravenous injection of a 0.1 to 5% solution 
of the active ingredient, optionally in saline, or administered as a bolus of the active 
ingredient. 

The concentration of active compound in the drug composition will depend on 
absorption, inactivation, and excretion rates of the drug as well as other factors known to 
those of skill in the art. It is to be noted that dosage values will also vary with the severity of 
the condition to be alleviated. It is to be further understood that for any particular subject, 
specific dosage regimens should be adjusted over time according to the individual need and 
the professional judgment of the person administering or supervising the administration of the 
compositions, and that the concentration ranges set forth herein are exemplary only and are 
not intended to limit the scope or practice of the claimed composition. The active ingredient 
may be administered at once, or may be divided into a number of smaller doses to be 
administered at varying intervals of time. 

A preferred mode of administration of the active compound is oral. Oral 
compositions will generally include an inert diluent or an edible carrier. They may be 
enclosed in gelatin capsules or compressed into tablets. For the purpose of oral therapeutic 
administration, the active compound can be incorporated with excipients and used in the form 
of tablets, troches or capsules. Pharmaceutically compatible binding agents, and/or adjuvant 
materials can be included as part of the composition. 

The tablets, pills, capsules, troches and the like can contain any of the following 
ingredients, or compounds of a similar nature: a binder such as micro crystalline cellulose, 
gum tragacanth or gelatin; an excipient such as starch or lactose, a disintegrating agent such 
as alginic acid, Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a 
glidant such as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a 
flavoring agent such as peppermint, methyl salicylate, or orange flavoring. When the dosage 
unit form is a capsule, it can contain, in addition to material of the above type, a liquid carrier 
such as a fatty oil. In addition, dosage unit forms can contain various other materials which 
modify the physical form of the dosage unit, for example, coatings of sugar, shellac, or other 
enteric agents. 

The compound can be administered as a component of an elixir, suspension, syrup, 
wafer, chewing gum or the like. A syrup may contain, in addition to the active compounds, 
sucrose as a sweetening agent and certain preservatives, dyes and colorings and flavors. 
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The compound or a pharmaceutically acceptable prodrug or salts thereof can also be 
mixed with other active materials that do not impair the desired action, or with materials that 
supplement the desired action, such as antibiotics, antifungals, anti-inflammatories, or other 
antivirals, including other nucleoside compounds. Solutions or suspensions used for 
parenteral, intradermal, subcutaneous, or topical application can include the following 
components: a sterile diluent such as water for injection, saline solution, fixed oils, 
polyethylene glycols, glycerine, propylene glycol or other synthetic solvents; antibacterial 
agents such as benzyl alcohol or methyl parabens; antioxidants such as ascorbic acid or 
sodium bisulfite; chelating agents such as ethylenediaminetetraacetic acid; buffers such as 
acetates, citrates or phosphates and agents for the adjustment of tonicity such as sodium 
chloride or dextrose. The parental preparation can be enclosed in ampoules, disposable 
syringes or multiple dose vials made of glass or plastic. 

If administered intravenously, preferred carriers are physiological saline or phosphate 
buffered saline (PBS). 

In a preferred embodiment, the active compounds are prepared with carriers that will 
protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters and polylactic acid. Methods for preparation of 
such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation. 

Liposomal suspensions (including liposomes targeted to infected cells with 
monoclonal antibodies to viral antigens) are also preferred as pharmaceutically acceptable 
carriers. These may be prepared according to methods known to those skilled in the art, for 
example, as described in U.S. Patent No. 4,522,811 (which is incorporated herein by 
reference in its entirety). For example, liposome formulations may be prepared by dissolving 
appropriate lipid(s) (such as stearoyl phosphatidyl ethanolamine, stearoyl phosphatidyl 
choline, arachadoyl phosphatidyl choline, and cholesterol) in an inorganic solvent that is then 
evaporated, leaving behind a thin film of dried lipid on the surface of the container. An 
aqueous solution of the active compound or its monophosphate, diphosphate, and/or 
triphosphate derivatives is then introduced into the container. The container is then swirled 
by hand to free lipid material from the sides of the container and to disperse lipid aggregates, 
thereby forming the liposomal suspension. 
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The nucleosides of the present invention can be synthesized by any means known in 
the art. In particular, the synthesis of the present nucleosides can be achieved by either 
alkylating the appropriately modified sugar, followed by glycosylation or glycosylation 
followed by alkylation of the nucleoside. The following non-limiting embodiments illustrate 
some general methodology to obtain the nucleosides of the present invention. 



A. General Synthesis of 1 '-C-Branched Nucleosides 

l'-C-Branched ribonucleosides of the following structure: 




wherein BASE is a purine or pyrrolidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)Oflower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form a pi 
bond; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phannaceutically acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is an alkyl, halogeno-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); and 
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X is O, S, S0 2 or CH 2 

can be prepared by one of the following general methods. 

1) Modification from the lactone 

The key starting material for this process is an appropriately substituted lactone. The 
lactone can be purchased or can be prepared by any known means including standard 
epimerization, substitution and cyclization techniques. The lactone can be optionally 
protected with a suitable protecting group, preferably with an acyl or silyl group, by methods 
well known to those skilled in the art, as taught by Greene et al Protective Groups in Organic 
Synthesis. John Wiley and Sons, Second Edition, 1991. The protected lactone can then be 
coupled with a suitable coupling agent, such as an organometallic carbon nucleophile, such as 
a Grignard reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the 
appropriate non-protic solvent at a suitable temperature, to give the 1 '-alkylated sugar. 

The optionally activated sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides , Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis , John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 1. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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Scheme 1 
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2 Alternative method for the preparation of 1 '-C-branched nucleosides 

The key starting material for this process is an appropriately substituted hexose. The 
hexose can be purchased or can be prepared by any known means including standard 
epimerization (e.g. via alkaline treatment), substitution and coupling techniques. The hexose 
can be selectively protected to give the appropriate hexa-furanose, as taught by Townsend 
Chemistry of Nucleosides and Nucleotides. Plenum Press, 1994. 

The l'-hydroxyl can be optionally activated to a suitable leaving group such as an 
acyl group or a halogen via acylation or halogenation, respectively. The optionally activated 
sugar can then be coupled to the BASE by methods well known to those skilled in the art, as 
taught by Townsend Chemistry of Nucleosides and Nucleotides, Plenum Press, 1994. For 
example, an acylated sugar can be coupled to a silylated base with a lewis acid, such as tin 
tetrachloride, titanium tetrachloride or trimethylsilyltriflate in the appropriate solvent at a 
suitable temperature. Alternatively, a halo-sugar can be coupled to a silylated base with the 
presence of trimethylsilyltriflate. 



60 



WO 01/92282 



PCT7US01/16687 



The r-CH 2 -OH, if protected, can be selectively deprotected by methods well known 
in the art. The resultant primary hydroxyl can be fiinctionalized to yield various C-branched 
nucleosides. For example, the primary hydroxyl can be reduced to give the methyl, using a 
suitable reducing agent. Alternatively, the hydroxyl can be activated prior to reduction to 
facilitate the reaction; i.e. via the Barton reduction. In an alternate embodiment, the primary 
hydroxyl can be oxidized to the aldehyde, then coupled with a carbon nucleophile, such as a 
Grignard reagent, an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the 
appropriate non-protic solvent at a suitable temperature. 

In a particular embodiment, the l'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 2. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et ah Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2'-hydroxyI can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 2 
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In addition, the L-enantiomers corresponding to the compounds of the invention can 
be prepared following the same general methods (I or 2), beginning with the corresponding 
L-sugar or nucleoside L-enantiomer as starting material. 



61 



WO 01/92282 



PCT/US01/16687 



B. General Synthesis of 2'-C-Branched Nucleosides 

2'-C-Branched ribonucleosides of the following structure: 

BASE 

R O 



R» R 7 

wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(k>wer 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a pi bond; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other pharmaceutical^ acceptable leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is an alkyl, halogeno-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); and 
XisO,S,S02orCH 2 

can be prepared by one of the following general methods. 



1. Glycosylation of the micleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar with a 
2'-OH and 2*-H, with the appropriate leaving group (LG), for example an acyl group or a 
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halogen. The sugar can be purchased or can be prepared by any known means including 
standard epimerization, substitution, oxidation and reduction techniques. The substituted 
sugar can then be oxidized with the appropriate oxidizing agent in a compatible solvent at a 
suitable temperature to yield the 2'-modified sugar. Possible oxidizing agents are Jones 
reagent (a mixture of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) 
oxide, Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, Mn02, ruthenium tetroxide, phase transfer catalysts 
such as chromic acid or permanganate supported on a polymer, C^-pyridine, H2O2- 
ammonium molybdate, NaBr02-CAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum ?-butoxide 
with another ketone) and N-bromosuccinimide. 

Then coupling of an organometaUic carbon nucleophile, such as a Grignard reagent, 
an organolithium, lithium dialkylcopper or R 6 -SiMe3 in TBAF with the ketone with the 
appropriate non-pro tic solvent at a suitable temperature, yields the 2' -alkylated sugar. The 
alkylated sugar can be optionally protected with a suitable protecting group, preferably with 
an acyl or silyl group, by methods well known to those skilled in the art, as taught by Greene 
et al Protective Groups in Organic Synthesis , John Wiley and Sons, Second Edition, 1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 3. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis . John Wiley and Sons, Second Edition, 1991, and then the 2'- 
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OH can be reduced with a suitable reducing agent. Optionally, the 2 , -hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 3 
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2, Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 2'-OH and 2'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyi groups, by methods well known 
to those skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis , 
John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2 s -modified 
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sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 
acid), Collins's reagent (dipyridine Cr(VT) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn02, 
ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate supported 
on a polymer, Ck-pyridine, H 2 02-ammonium molybdate, NaBrC>2-CAN, NaOCl in HOAc, 
copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum f-butoxide with another ketone) and N-bromosuccinimide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by GreeneGreene et al Protective Groups in Organic Synthesis , 
John Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 2 5 -C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 4. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent. Optionally, the 2 , -hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar or 
nucleoside L-enantiomer as starting material. 



C. General Synthesis of 3 '-C-Branched Nucleosides 



3 '-C-Branched ribonucleosides of the following structure: 

BASE 



7 
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wherein BASE is a purine or pyrimidine base as defined herein; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), azido, 
cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower 
acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2j -N(acyl) 2 ; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 

alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a pi bond; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including 
lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more substituents 
as described in the definition of aryl given herein; a lipid, including a phospholipid; an amino 
acid; a carbohydrate; a peptide; a cholesterol; or other phaimaceutically acceptable-leaving 
group which when administered in vivo is capable of providing a compound wherein R 1 is 
independently H or phosphate; 

R 6 is an alkyl, halogeno-alkyl (i.e. CF 3 ), alkenyl, or alkynyl (i.e. allyl); and 
Xis O, S,S0 2 orCH 2 

can be prepared by one of the following general methods. 
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1 Glycosylation of the nucleobase with an appropriately modified sugar 

The key starting material for this process is an appropriately substituted sugar with a 
3'-OH and 3'-H, with the appropriate leaving group (LG), for example an acyl group or a 
halogen. The sugar can be purchased or can be prepared by any known means including 
standard epimerization, substitution, oxidation and reduction techniques. The substituted 
sugar can then be oxidized with the appropriate oxidizing agent in a compatible solvent at a 
suitable temperature to yield the 3 '-modified sugar. Possible oxidizing agents are Jones 
reagent (a mixture of chromic acid and sulfuric acid), Collins's reagent (dipyridine Cr(VI) 
oxide, Corey's reagent (pyridinium chlorochromate), pyridinium dichromate, acid 
dichromate, potassium permanganate, Mn02, ruthenium tetroxide, phase transfer catalysts 
such as chromic acid or permanganate supported on a polymer, C^-pyridine, H 2 0 2 - 
ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, copper chromite, copper oxide, 
Raney nickel, palladium acetate, Meerwin-Pondorf-Verley reagent (aluminum f-butoxide 
with another ketone) and iV-bromosuccinimide. 

Then coupling of an organometallic carbon nucleophile, such as a Grignard reagent, 
an organolithium, lithium dialkylcopper or R 6 -SiMe 3 in TBAF with the ketone with the 
appropriate non-protic solvent at a suitable temperature, yields the 3'-C-branched sugar. The 
3'-C-branched sugar can be optionally protected with a suitable protecting group, preferably 
with an acyl or silyl group, by methods well known to those skilled in the art, as taught by 
Greene et al Protective Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 
1991. 

The optionally protected sugar can then be coupled to the BASE by methods well 
known to those skilled in the art, as taught by Townsend Chemistry of Nucleosides and 
Nucleotides. Plenum Press, 1994. For example, an acylated sugar can be coupled to a 
silylated base with a lewis acid, such as tin tetrachloride, titanium tetrachloride or 
trimethylsilyltriflate in the appropriate solvent at a suitable temperature. Alternatively, a 
halo-sugar can be coupled to a silylated base with the presence of trimethylsilyltriflate. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis, John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired The 
synthesis of a ribonucleoside is shown in Scheme 5. Alternatively, deoxyribo-nucleoside is 
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desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the 2'- 
OH can be reduced with a suitable reducing agent.' Optionally, the 2'-hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 5 
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2. Modification of a pre-formed nucleoside 

The key starting material for this process is an appropriately substituted nucleoside 
with a 3'-OH and 3'-H. The nucleoside can be purchased or can be prepared by any known 
means including standard coupling techniques. The nucleoside can be optionally protected 
with suitable protecting groups, preferably with acyl or silyl groups, by methods well known 
to those skilled in the art, as taught by Greene et al Protective Groups in Organic Synthesis, 
John Wiley and Sons, Second Edition, 1991. 

The appropriately protected nucleoside can then be oxidized with the appropriate 
oxidizing agent in a compatible solvent at a suitable temperature to yield the 2 , -modified 
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sugar. Possible oxidizing agents are Jones reagent (a mixture of chromic acid and sulfuric 



acid), Collins's reagent (dipyridine Cr(VT) oxide, Corey's reagent (pyridinium 
chlorochromate), pyridinium dichromate, acid dichromate, potassium permanganate, Mn0 2 , 
ruthenium tetroxide, phase transfer catalysts such as chromic acid or permanganate supported 
on a polymer, Cl 2 -pyridine, H 2 0 2 - ammonium molybdate, NaBr0 2 -CAN, NaOCl in HOAc, 
copper chromite, copper oxide, Raney nickel, palladium acetate, Meerwin-Pondorf-Verley 
reagent (aluminum f-butoxide with another ketone) and N-bromosuccirurnide. 

Subsequently, the nucleoside can be deprotected by methods well known to those 
skilled in the art, as taught by Greene et ah Protective Groups in Organic Synthesis. John 
Wiley and Sons, Second Edition, 1991. 

In a particular embodiment, the 3'-C-branched ribonucleoside is desired. The 
synthesis of a ribonucleoside is shown in Scheme 6. Alternatively, deoxyribo-nucleoside is 
desired. To obtain these nucleosides, the formed ribonucleoside can optionally be protected 
by methods well known to those skilled in the art, as taught by Greene et al Protective 
Groups in Organic Synthesis, John Wiley and Sons, Second Edition, 1991, and then the T- 
OH can be reduced with a suitable reducing agent. Optionally, the 2 , -hydroxyl can be 
activated to facilitate reduction; i.e. via the Barton reduction. 



Scheme 6 
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In another embodiment of the invention, the L-enantiomers are desired. Therefore, 
the L-enantiomers can be corresponding to the compounds of the invention can be prepared 
following the same foregoing general methods, beginning with the corresponding L-sugar or 
nucleoside L-enantiomer as starting material. 



EXAMPLES 

Example 1: Preparation of l ? -C-methvlriboademne via 6-amipo-9-(l-deoxy-B-D- 
psicofuranosvDpurine 

The title compound could also be prepared according to a published procedure (J. 
Farkas, and F. Sorm, tc Nucleic acid components and their analogues. XCIV. Synthesis of 6- 
amino-9-(l-deoxy-p-D-psicofiiranosyl)purine" Collect Czech. Chem. Commun. 1967, 32, 
2663-2667; J. Farkas", Collect. Czech. Chem. Commun. 1966, 31, 1535) (Scheme 7). 

Scheme 7 
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In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula I are prepared. 



/ 
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Alternatively, the following nucleosides of Formula IV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Y 




wherein: 
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Alternatively, the following nucleosides of Formula VII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



wherein: 
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f £te candidates for clinical use, with several possible 
exceptions. However, the selective inhibition of HCV 
protease activity by RD4-6204 and RD4-6205 suggests 
a protease inactivators design that incorporates struc- 
tural features of thiazolidine. 

ACKNOWLEDGMENTS 

. We' are most grateful to Ms. N. Yamaguchi and Ms. S. Yamada 
■for their excellent technical assistance. 

REFERENCES 

1 Choo, Q. L., Kuo, G., Weiner, A. J., Overby, L. R., Bradley, D. W., 
'and Houghton, M. (1989) Science 244, 359-362. 
2. Wengler, G. (1991) Arch. Virol 2s, 223-233. 

3 Bartenschlager, R., Ahlborn-Laake, L., Mous, J., and Jacobsen, 
H. (1993) J. Virol. 67, 3835-3844. 

4 Eckart, M. R„ Selby, M., Masiarz, F., Lee, C, Berger, K, Craw- 
ford, K, Kuo, C, Kuo, G., Houghton, M. s and Choo, Q. L. (1993) 
Biochern. Biophys. Res. Commun. 192, 399-406. 

5. Grakoui, A. D., McCourt, D. W., Wychowcki, C, Feinstone, S. M., 
and Rice, C. M. (1993) Proc. Natl. Acad. ScL USA 90, 10583- 
10587. 

6. Grakoui, A. D., McCourt, D. W., Wychowcki, C, Feinstone, S. M., 
and Rice, C. M. (1993) J. Virol 67, 2832-2843. 

7. Hijikata, M., Mizushima, H, Akagi, T., Mori, S., Kakiuchi, N., 
Kato, N., Tanaka, T., Kimura, K., and Shimotohno, K. (1993) J. 
Virol 67, 4665-4675. 



11 



12. 



8. Tomei, L., Failla, C, Santohni, E., De Francesco, R., and La 
Monica, N. (1993) J. Virol. 67, 4017-4026. 

9. Shimizu, Y., Yamaji, K., Masuho, Y., Yokota, T., Inoue, H., Sudo, 
K. : Satoh, S., and Shimotohno, K. (1996) J. Virol 70, 127-132. ■ 

10. Love, R. A., Parge, H. E., Wickersham, J. A., Hostomsky, Z.,-Ha- 
buka, N., Moomaw, E. W., Adachi, T., and Hostomska, Z. (1996) 
Cell 87, 331-342. 

Kim, J. L., Morgenstern, K. A., Lin, C, Fox, T., Dwyer, M. D., 
Landro, J. A., Chambers, S. P., Markland, W., Lepre, C. A., 
O'Malley, E.T., Harbeson, S. L., Rice, CM., Murcko, M.A., 
Caron, P. R., and Thomson, J. A. (1996) Cell 87, 343-355. 
Sudo, K., Inoue, H., Shimizu, Y., Yamaji, K, Konno, K, Shigeta, 
S., Kaneko, T., Yokota, T., and Shimotohno, K( 1996) Antiviral 
Res. 32, 9-18. 

13. Sawada, H, Yokosawa, H., Hoshi, M., and Ishii, S. (1983) Expe- 
rientia 39, 377-378. 

14. Oshima, G., Akashi, K., and Yamada, M. (1984) Arch. Biochern. 
Biophys. .233, 212-218. 

Kanaoka, Y., Takahashi, T., Nakayama, K, Takada, K, Kimura, 
T., and Sakakibara, S. (1977) Chem. Pharm. Bull 25, 3126- 
3128. 

Kato, H, Adachi, N., Ohno, Y., Iwanaga, S., Takada, K., and 
Sakakibara, S. (1980) J. Biochern. 88, 183-190. 
Hahm, B., Han, D. S., Back, S. H, Song, O-K., Cho, M-J., Kim, 
C-J., Shimotohno, K, and Jang, S. K. (1995) J. Virol 69, 2534- 
2539. 

18. Lin, C, and Rice, C. M. (1995) Proc. 'Natl Acad. Sci. USA 92, 
7622-7626. 

19. D'Souza, E. D. A., Grace, K., Sangar, D. V., Rowlands, D. J., and 
Clarke, B. E. (1995) J. Gen. Virol 76, 1729-1736. 



15. 



16 



17. 



WO 01/92282 PCT/US01/16687 



"i 

R 


R 


"3 

R 


R° 


X 


Base 


H 


H 


H 


/"•ITT 

CH 3 


s 


guanine 


TT 

H 


TT 

H 


TT 

H 


CH3 


s 


S /VT \T J* j i \ 

6-(N,N-diacetyl)- 
adenine 


H 


TT 

H 


TT 

H 


CH 3 


s 


2-fluoroadenine 


H 


H 


H 


CH 3 


s 


8-fluoroadenine 


H 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


H 


H 


H 


CH 3 


s 


adenine 


monophosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


H 


CH 3 


0 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


0 


guanine 


monophosphate 


H 


H 


CH 3 


0 


6-(N,N-diacetyl> 
adenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 


monophosphate 


H 


H 


CH 3 , 


0 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


0 


adenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


s 


guanine 


monophosphate 


TT 

H 


TT 

H 


CH3 


s 


o-(iN,JN-Qiacetyi;- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroadenine 



94 



WO 01/92282 



PCT/US01/16687 



-pi 


JK 


K 


xv 


Y 
A 


Base 


monophosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


adenine 


diphosphate 


IT 
11 


IT 

Xl 


OXI3 


n 


z-(jN ,jn -uiacetyij- 
guanine 


diphosphate 


TT 
XI 


TT 
Xl 


v-»Xl3 


n 


o-\j-aceiyi 
guanine 


diphosphate 


TT 
XI 


TT 

xl 


pu 


u 


8 -fluoroguanine 


diphosphate 


TT 

xl 


TT 
Xl 


L/XI3 




guanine 


diphosphate 


xl 


TT 
Xl 


prx„ 
L/X13 




& /TvT XT 1 Matt r\\ 

0 - ^jn , jn -oiace ty 1 ) - 
adenine 


diphosphate 


TT 

xl 


Xl 


v^xl3 




# Till AfAArl Anina 

z- iiuoro aaenine 


diphosphate 


TT 

xl 


TT 

Jrl 


PTT 
UXI3 


pv 


8-fluoroadenine 


diphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH 3 


0 


adenine 


diphosphate 


TT 

xl 


TT 

xl 


L/XI3 


c 
0 


0 /XT XT A\ r1A 

z-^in ,jn -uiaceiyi y 

mi on mo 

guanine 


diphosphate 


TT 

xl 


TT 
11 


py 
UXI3 


c 
0 


o-u-acetyi 1 
guanine 


diphosphate 


TT 

H 


TT 

xl 


PTT 


c 

0 


8-fluoroguanine 


diphosphate 


TT 

xl 


TT 

xl 


PTT 
CII3 


Q 
O 


guanine 


diphosphate 


TT 
XI 


TT 

xl 


PTT 
CXI3 


O 


o-^in ,in -oi acetyl 
adenine 


diphosphate 


TT 


TT 

xl 


CH3 


C 


2-fluoro adenine 


diphosphate 


TT 

H 


TT 


CH 3 


ri 


8-fluoroadenine 


diphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 


diphosphate 


H 


H 


CH 3 


s 


adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 



95 



WO 01/92282 PCT7US01/16687 



P 1 

K 


■p2 

XV 


P 3 


P 6 

XV 


Y 


Base 


triphosphate 


TT 
11 


TT 

xl 


VvXl3 


vJ 


o-vj-aceLyi 
guanine 


triphosphate 


XT 
XI 


TT 
Xl 


PIT., 
v^Xl3 


vy 


0 - nuoro gu an me 


triphosphate 


TJ 
XI 


TT 
Xl 


V-X13 


pi 


guanine 


tnpnospnate 


TT 
XI 


TT 

XI 


PIT 




adenine 


triphosphate 


TT 
XI 


TT 
Xl 


V-/XI3 




Till /*\T"/~* 0 y"1 ^"fl * f \ a 

z-iiuoroauenjiie 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 


triphosphate 


TT 

H 


TT 

XI 




U 


z,o-aiiiuoro- 
adenine 


triphosphate 


TT 


TJ 
XI 


VvXl3 


Pi 


z-^iN ,JN -aiacetyij- 
guamne 


triphosphate 


xl 


TT 

Xl 


pTT 
UXI3 


c 


O-vJ-aCciyi 

guanine 


triphosphate 


TT 

xi 


TJ 
XI 


PTJ 

L.X13 


c 


8 - fluoro guamne 


triphosphate 


TT 

H 


TJ 

xl 


PTJ 


0 


guamne 


triphosphate 


TT 

ri 


TJ 

xi 


pTJ 
L/XI3 


Q 


o-{iNjiN-Qiaceryij- 
adenine 


triphosphate 


xl 


TJ 

XI 


\_>Xl3 


c 
kJ 


Z-IlUOlO aUCIHIlC 


triphosphate 


TT 

xl 


Xl 


PIT 

L>xl3 


c 


0 -11 uoro aQeninc 


triphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


adenine 


monophosphate 


monopho sphate 


monophosphate 


Up 3 


r\ 
U 


z-^JN^-cnacetyij- 
guamne 


monophosphate 


monopho sphate 


monophosphate 


>-X3 




o-vj-acoiyi 
guanine 


monophosphate 


monopho sphate 


monophosphate 


pi? 


pi 


0 -iiuoro guanine 


mo nop no spnaie 




1LLU JJLUp JLiUopilo tC 




O 
vy 




monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-fluoroadenine 



96 



WO 01/92282 PCT/US01/16687 



R 


K 


K 


K 


V" 


Base 


monophosphate 


monopho sphate 


monopho sphate 




U 


o-nuoroauenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,8-difluoro- 
aaenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 




Q 
o 


z-{jn ,JN-aiaceiyi 
guanine 


monophosphate 


monophosphate 


monopho sphate 


n? 
Cr3 


Q 
O 


o-u-aceiyi 
guanine 


monophosphate 


monophosphate 


monophosphate 


<Jb 3 


c 
o 


O -fill AV^Ami AVtltl A 

o-iiuoro guanine 


monophosphate 


monophosphate 


monophosphate 


Cl< 3 


c 
o 


guanine 


monophosphate 


monophosphate 


monopnospnate 


La/ 3 


c 
o 


0 ~ ^IN ,IN -Ul aC C iy 1 ^ " 

adenine 


monophosphate 


monophosphate 


monophosphate 


ur 3 


c 


z -iiuoro aaemne 


monophosphate 


monophosphate 


monophosphate 


L<r 3 


c 
o 


8 -fluoro adenin e 


monophosphate 


monophosphate 


monophosphate 


Lr 3 


o 
o 


z,o-amuoro- 
aciemne 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


acetyl 


Cf 3 




guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 


acetyl 


acetyl 


acetyl 


x-oromo- 
vinyl 






acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula VEI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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Base 




R 6 

OR 2 

(vm) 

wherein 



R 1 


R z 


R 6 


X 


Base 


H 

XX 


H 
XX 


CH 3 


0 


7 4-O-Diacetvluracil 


FT 

XX. 


H 

XX 


CH 3 


0 


Hvooxanthirie 


XX 


TT 




0 


2 4— O-Diacetvlthvmtne 

A* j 1 V_/ 1 CI v v IV 1 ILl V lllLUw 


tr 
ri 


TT 

XX 


v^xx3 


0 


x 11 y iij_u.lv 


XT 
XX 


TT 

XX 


PTT-, 
v^xx3 


0 


\sj IVJoXLXC 


Jtl 


T_J 

ri 


0x13 


n 


*+-^rN -iuuiiu-dXvCiyijt«yLUDiiic 


TT 
XX 


TT 
XX 




n 


*r~^TN -XN -UXdXvCiyi JL>y LVJolXLC 


n 


TT 

XX 


V-/Xx 3 


O 


T Traril 


n 


TT 

XX 


v-/XX 3 


O 


S -"Fit i nroi lra c 1 1 


TT 

XX 


TT 

XX 




s 


2 4- O-Diacetvl uracil 


XX 


TT 

XX 


PTTi 




TT vn n v an tTiin f* 


XX 


XX 




s 


2 4-O-Diacetvlthvixxine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


s 


4-(N 5 N-diacetyl)cytosine 


H 


H 


CH 3 


s 


Uracil 


H 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


H 


CH 3 


0 


2-4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


CH 3 


0 


2,4-O-Diacelylthymine 


monophosphate 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


CH 3 


0 


Cytosine 
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R 1 

XX. 


R 2 


R 6 


x 


Rase 

ilAav 


monophosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


0 


A /XT VT J J _ a. W j. • 

4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH 3 


0 


T T '1 

Uracil 


monophosphate 


H 


CH3 


0 


5-Fluorouracil 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


H 


CH 3 


s 


Thymine 


monophosphate 


H 


CH 3 


s 


Cytosine 


monophosphate 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH 3 


s 


Uracil 


monophosphate 


H 


CH 3 


s 


5-Fluorouracil 


diphosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


diphosphate 


H 


CH 3 


0 


Hypoxanthine 


diphosphate 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


diphosphate 


H 


CH 3 


0 


Thymine 


diphosphate 


H 


CH 3 


0 


Cytosine 


diphosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


CH 3 


0 


5-Fluorouracil 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


diphosphate 


H 


CH 3 


s 


Hypoxanthine 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


diphosphate 


H 


CH 3 


s 


Thymine 


diphosphate 


H 


CH 3 


s 


Cytosine 


diphosphate 


TT 

H 


CJI3 


0 

a 


4-(N-mono-acetyl) cyto sine 


diphosphate 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


diphosphate 


H 


CH 3 


s 


Uracil 


diphosphate 


H 


CH 3 


s 


5-Fluorouracil 
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R 1 


R 2 


R* 


X 


Base 


trinlin^nTi afp 

Li lljiivj o L/iiaiu 


H 


V_/J. A J 


0 


2 4-0-Diacetvlnracil 


tnn V\ r\ cr^ n a t f* 
llipiiU bp ildlv 


TT 

XX 




0 


TTvnoy anthin e 

A. -L V L/ vJ yV ' i.1 1 H 1.1,1.1 w 


friTihncnli off* 
Illy J1U a jJH die 


FT 

XX 




0 


2 4-O-diacethvlthvrnine 


trrn Vi n or* n a f p 

LL 1 y Ll\J oU LLdL t< 


H 




0 


ThvTTiine 


LiipilvJ bjJilalC 


TT 

XX 


v>xx3 


0 


Pvtn sin e 


uxpno spnaic 


TT 

XX 


CTTo 
wXX3 


0 


nn n-aretv1^rvtn cjin p 


xnpno spndie 


TT 

XX 


v^xx3 


0 


4-.rM T^J-r1ianptv1^nvf'n<3inp 


tnpno spnai c 


XX 


V-'XX3 


0 


T Trjicil 


iLipiiU o UlldlC 


TT 

XX 


v>xx3 


0 


S -Fl nnrn ur aci 1 


iixpnu opildlC 


XX 


0XX3 


s 

D 


9 4—0-F)iarptvlnraril 

J^/lOVvl y 1U1 C4.Vi.JL 


xnpno spnaxe 


TT 

XX 


rTT> 




TTvnriY an t hm p 
XX jr p U A dXl IX XI lie 


xnpno spnaxe 


TT 

XX 


L/X13 


c 
0 


0 JirptvltVivminp 

W "XVI dUC L Yltll_yiiHXLC' 


triphosphate 


XT 
11 


L/II3 


c 


x nyiDiiic 


triphosphate 


±1 


\^xl3 


c 


f^/fn cm a 

v>y LUoixic 


mp no spnaxe 


XT 

XX 






zl- rM-m nn n - 3 p pfvl^ r vtn n p 

*T 1 XIXSJ11\J ClVwvjr 1 Jv Y IVJOiXLV 


xnpnospnaic 


TT 

XX 


rTTi 

\_^xx3 


s 


T'J-diacetvllcvtosine 


xnp I1U spnaic 


TT 

XX 




s 


Uracil 


inp no bp udic 


TT 

XX 




s 


5 -Flnoro uracil 

*J X X Ut Ui \J \XX (X\m/XX 


monopnospnaxe 


inonopnospnaLc 


^3 




9 4-O-Tyiarptvlnraril 


monophosphate 


monopnospnaxe 


PTT. 
L/JT3 




XX y p U A. all LLXIXIC 


monopnospnaxe 


ixionopnospnaxe 


^r3 


V-/ 


9 A-O-T'ilflpptvltVivminp 
Aj*rL/ i/iflvCiy i in y nxiXLw 


monopnospnaxe 


ixxonopHu spxxaic 


^P3 


0 


TTrvminp 

X lljf 1 LX1XXC 


monopnospnaie 


monop ixu bpud ic 


\_>x 3 


0 


Pvtn ^itip 
y Lvjoiiiw 


monopnospndic 


ixionopnobpxiaLc 




0 


A_rNJ-Tn nnn-aretvl^pvto^ine 


monophosphate 


monopnospnaxe 


PT?^ 
L/r3 


n 


*t-^iN ,xN~uxduciy i iLryiubiiic 


monophosphate 


monopnospnaxe 




n 


VJXdLll 


monophosphate 


monopnospnaxe 






^_XT1nr\rrviiTO Pil 

j - jr i uuru ux dL/ii 


m on onho senate 


monoDho sohate 


CF3 


s 


2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetyltiiyixxine 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 
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R 1 


R* 


R 6 


X 


Base 


monopho sphate 


monopnospnaie 


Ut<3 




\_yyLOolIlC 


monopho sphate 


monopnospnaie 


LJ73 


c 
0 


*+-\xn -inuno-<iceiyi j cyio sine 


monopho sphate 


monopnospnaie 


CX3 


c 

0 


*f ^in -uidcciyi j cyio sine 


monopho sphate 


monophosphate 






Uracil 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


acetyl 


PT7 
Oft 




4-(N,N-diacetyl) cyto sine 


acetyl 


acetyl 


CF 3 


s 


4-(N 3 N-diacetyl) cytosine 


acetyl 


acetyl 


2-bromo- 
vinyl 


V 


4-(N,N-diacetyl) cyto sine 


acetyl 


acetyl 


2-bromo- 
vinyl 


c 


4-(iN,iN -qi acetyl j cyio sine 


XT 

xi 


XT 

xl 


PXT- 
L/XI3 


n 


z-^tn ,iN-aiaceiyij-^aiiine 


XT 
11 


XJ 
Xl 


1^X13 


n 

v_/ 


0-V_/-dCcLyi gUdXilllc 


TT 

XI 


XT 

xl 


PXT- 
UXI3 


n 


O - 11 UO iO g UdlUIlC 


TT 

xi 


TT 
H 


PIT 
V-/XI3 


pi 


guanine 


TT 

H 


TT 

xi 


PUT 
CXI3 


/-\ 
vj 


o-(rvi,rN-aiaceiyij-aaenine 


TT 

H 


TT 


CH3 


Pi 


z-iiuoroaaerune 


TT 

xi 


XT 

xl 


PIT 
L/XI3 


Pi 


0 -nuoroaaenine 


TT 
XI 


IT 

Xl 


pxt* 

^Xl3 


Pi 


z , 0 - uiiiuoro- aUCIJLUlC 


TT 
XI 


XT 

xl 


^Xl3 


pi 


aaenine 


TT 

H 


TT 

xi 


CXI3 


0 


2-(N,N-diacetyl)-guanine 


TT 

H 


TT 

H 


LJI3 




6-0- acetyl guanine 


TT 

H 


TT 

H 


CH3 


c 


8 -fluoro guanine 


TT 

H 


TJ 


UH3 


0 


guanine 


TJ 

XI 


TT 

xl 


PIT 
L/XI3 


c 


o-\iN ,iN -oiacetyi j-aQeninc 


TT 

XI 


TT 

xi 


PXT 
L/XI3 


0 


z - liuo ro aacmne 


TJ 

XI 


TT 

xl 


PXT 
v>Xl3 


0 


0 - iiuoro auenine 


XT 
XI 


XI 




Q 


0 R-Hifliinrn- adenine 


H 


H 


CH 3 


s 


adenine 


monophosphate 


H 


CH 3 


0 


2-(N,N-diacetyl)-guanine 


monophosphate 


H 


CH 3 


0 


6-O-acetyl guanine 
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R 1 


R 2 


R* 


X 


Base 


monophosphate 


TT 

Jti 




U 


8-fluoroguaTiine 


monopho sphate 


TT 
ti 




p* 


guanine 


monopho sphate 


IT 




n 


d-^in yiN-uiaceiyi j-aaemne 


monophosphate 


TT 

xl 




u 


z -iiuoro auemne 


monophosphate 


TT 

ri 




pi 

U 


0 -iiuoro aaenine 


monophosphate 


TT 
XI 


pi_r 




z , 0- aiiiuoro -aaenine 


monophosphate 


TT 
Xl 


pu 


p\ 


adenine 


monophosphate 


TT 

±x 


ptj 
LX13 


0 

0 


z-(jn ,jn -aiacetyi j-guanme 


monopho sphate 


TT 

ti 


PIT 


Q 


6-0-acetyl guanine 


monophosphate 


TT 

ri 


pTT 


c 
0 


0 -iiuoro guanine 


monophosphate 


TT 
ti 


pTT 


Q 
O 


guanine 


monophosphate 


TT 

H 


PTT 

CH3 


c 

O 


6-(N,N-diacetyl)-adenine { 


monophosphate 


TT 

H 


/ITT 
CH3 


n 
£> 


2-fiuoro adenine 


monophosphate 


H 


CH3 


s 


8-fluoro adenine 


monophosphate 


TT 

H 


CH3 


O 


z, o-airluoro-aaenine 


monophosphate 


TT 

H 


pTT 


n 
C> 


adenine 


diphosphate 


TT 

ri 


pTJ 


U 


z-\iN,iN-Qiaceiyi ^-guanine 


diphosphate 


TT 

H 


pTT 


pv 
U 


6-0-acetyl guanine 


diphosphate 


TT 

H 


pTT 


r\ 
U 


8-fluoro guanine 


diphosphate 


H 


/-ITT 
CH.3 


0 


guanine 


diphosphate 


TT 

H 


PTT 
CH3 


p 


6 -(N 3 N-di acetyl)- adenine 


diphosphate 


TT 

H 


LH3 


p\ 


2 -fluor 0 adenine 


diphosphate 


TT 

H 


PIT 


p\ 


0 -iiuoro adenine 


diphosphate 


TT 

H 


pTT 


p\ 

u 


z , o - cu iiuoro - au enuie 


diphosphate 


H 


CH3 


0 


adenine 


diphosphate 


H 


CH3 


s 


2-(JN ,JN -cli acetyl j-guamne 


diphosphate 


TT 

H 


/-ITT 
CH3 




6-O-acetyl guanine 


U-ipXlUbpilctLC 


u 

n. 


wj.13 


s 


8-fluoro euanine 


diphosphate 


H 


CH 3 


s 


guanine 


diphosphate 


H 


CH 3 


s 


6-(N,N-diacetyl)-adenine 


diphosphate 


H 


CH 3 


s 


2-fluoroadenine 
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R 1 


R 2 


R° 


X 


Base 


diphosphate 


TT 
11 


L/Ji.3 


0 
0 


0 -n uoro aaenine 


diphosphate 


TT 

H 




0 


2, 8-difluoro-adenine 


diphosphate 


TT 

H 


CH3 


0 


adenine 


triphosphate 


TT 

H 


CH3 


U 


2-(N,N- di acetyl)-guanine 


tnphosphate 


TT 

H 


CH3 


U 


6-O-acetyl guanine 


triphosphate 


TT 

XI 


V-/X13 


VJ 


0 -iiuoro guanine 


triphosphate 


TT 

Jti 


UM3 




guanine 


tnphosphate 


TT 

H 


CJ13 


U 


o-(JN ,iN-cuaceiyij-acienine 


triphosphate 


H 


CH3 


O 


2-fluoroadenine 


triphosphate 


H 


/"ITT 

CH 3 


O 


8-fluoroadenine 


triphosphate 


H 


/-ITT 

CH 3 


u 


2, 5-Quluoro-acLenine 


triphosphate 


TT 

H 


/-ITT 
CH3 


u 


adenine 


tnphosphate 


TT 

H 


/"ITT 

L113 


c 
0 


z-\in ,in-qi acetyl j -guanine 


tnphosphate 


TT 

H 


PTJ 

CH 3 




6-O-acetyl guanine 


triphosphate 


TT 

H 


PTT 

CH 3 




8 -fluor 0 guanine 


triphosphate 


TT 

H 


CH 3 


c 
0 


guanine 


triphosphate 


H 


CH3 


0 
0 


o-(Tn ? jn -ai acetyl; -aaenine 


triphosphate 


TT 

H 


PIT 


Q 
O 


z -uuoro adenine 


tnphosphate 


TT 

H 


CXI3 


Q 
O 


O till Ar/^n/i Anitia 

0 -iiuoro adenine 


triphosphate 


TT 

H 


/^TT 

LH 3 


c 
0 


z, o-Qiiluoro-aQenine 


triphosphate 


TT 

H 


PTT 
CH 3 




adenine 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-aiacetyl)-guanine 


monophosphate 


monophosphate 


CF3 


0 


6-O-acetyl guanine 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroguanine 


monophosphate 


monophosphate 


/-IT? 

CF 3 


0 


guanine 


monophosphate 


monophosphate 


/""IT? 

CF 3 


r\ 
O 


0 -(JN ,JN -di acetyl j-aaemne 


monophosphate 


monophosphate 


CF3 


/-\ 
O 


2-fluoroadenine 


monopno spnate 


monupnospiidic 




O 


8 - fl uoro adenine 


monophosphate 


monophosphate 


CF 3 


O 


2,8-difluoro-adenine 


monophosphate 


monophosphate 


CF 3 


0 


adenine 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)-guanine 
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IV 


XV 


R 6 

XV 


X 


Race 


monophosphate 


monophosphate 


CF 3 


s 


6-O-acetyl guanine 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanme 


monophosphate 


monophosphate 


CF 3 


s 


guanine 


monophosphate 


monophosphate 


CF 3 


s 


o-(N,N-diacetyl)-adenine 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


CF 3 


s 


2,8-difluoro-adenrne 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


CF 3 


0 


guanine 


acetyl 


acetyl 


CF 3 


s 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula DC are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Base 




(IX) 

wherein: 



R 1 


R" 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyhiracil 


H 


CH 3 


0 


Hypoxanthine 


H 


CH 3 


0 


2,4-O-DiacetyIthymine 


H 


CH 3 


o 


Thymine 


H 


CH 3 


0 


Cytosine 
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K 


K 


A 


Base 


TT 

n 


UJI3 


u 


4-(iN -mono- acetyl jcyiosine 


TT 

H 


nrr 

C1I3 


u 


4-(jN ,JN -ui acetyl jcytosine 


TT 

H 


CH3 


pi 
(J 


Uracil 


TT 

H 


CH3 


p\ 


5-Fluorouracil 


TT 

H 


CH.3 




2,4-O-Diacetyluracil 


TT 
il 


r'TT 

CH.3 


Q 
O 


nyp ox an inine 


TT 

H 


nrr 

Cri 3 


c 
0 


z,4-u-Diacetyitnymme 


TT 

H 


PTT 


C 


Thymine 


TT 

H 


/ITT 
CH 3 


s 


Cytosine 


TT 

H 


/"ITT 
CH3 


s 


4-(N-mono-acetyl)cytosine 


TT 

H 


pTT 

CH3 


0 


4-(N,N-di acetyl) cytosine 


TT 

H 


pTJ 
CH3 


c 


uracil 


TT 

H 


CH3 




5-Fluorouracil 


monophosphate 


CH3 


/*-\ 


2,4-U-Diacetyluracii 


monophosphate 


nTT 

CH3 


0 


Hypoxanthine 


1 1 J. 

monophosphate 


nTT 

CH3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CH 3 


(J 


Thymine 


monophosphate 


CH3 


pv 


uytosme 


monophosphate 


CH3 


u 


4-{in -mono- acetyl jcyiosine 


monophosphate 


/ITT 
CH3 


u 


4-(JN ,JN -ai acetyl jcytosme 


monophosphate 


CH 3 


0 


T T * 1 

Uracil 


monophosphate 


CH 3 


0 


5-Fluorouracil 


monophosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CH 3 


s 


Hypoxanthine 


monophosphate 


CH3 


0 

s 


2,4-U-JJiacetyitaymine 


monophosphate 


PTT 
CH3 


0 


'"Pit •» mi ■» t-t a 

inymme 


monophosphate 


/"ITT 
CH 3 


0 


Cytosine 


monopho sphate 


Vw,Xl 3 


c 
0 


*t-\tn -iiiuiLU - au c \.y i) v y iu oiiic 


monophosphate 


CH 3 


s 


4-(N,N-diacetyl)cytos 


monophosphate 


CH 3 


s 


Uracil 


monophosphate 


CH 3 


s 


5-Fluorouracil 
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R 


R 


X 


Base 


diphosphate 


/ITT 

CH3 


O 


2,4-O-Diacetyluracil 


diphosphate 




U 


Hypoxanthine 


diphosphate 




U 


z,4-u-JJiacetyunymine 


diphosphate 


pTJ 


U 


Thymine 


diphosphate 


/-ITT 
CH.3 


/-^ 

u 


Cytosine 


diphosphate 


/— <T T 
CH3 


u 


4-(N-mono-acetyl) cytosine 


diphosphate 


/—ITT 
CH3 


/-^ 

u 


4-(N,N-diacetyl)cytosine 


diphosphate 


/—IT T 
CH3 


u 


Uracil 


diphosphate 


/ITT 
CH3 


u 


5 -Fluorouracil 


diphosphate 


/-ITT 
CH3 


c 
0 


2,4-U-JJiacetyluracu 


diphosphate 


/—IT T 
CH3 


c 

l5 


Hypoxanthine 


diphosphate 


CH.3 


c 


O A /"*\ T— t * _ _ _ j 1 j_1 ' . 

2,4-U-Diacetyltnymme 


diphosphate 


CH 3 


s 


Thymine 


diphosphate 


/"ITT 
CH3 


s 


Cytosine 


triphosphate 


/"ITT 
CH3 


0 


2,4-O-JJiacetyluracil 


triphosphate 


/-ITT 
CH3 


0 


Hypoxanthine 


tnphosphate 


/-ITT 
CH 3 


0 


2 3 4-0-Diacetylthymine 


tnphosphate 


/—ITT 
CH 3 


/— \ 

0 


Thymine 


tnphosphate 


/ITT 
CH 3 


0 


Cytosine 


triphosphate 


/— »T T 
CH3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


/"ITT 
CH3 


/— \ 

0 


4-(N,N-diacetyl)cytosine 


triphosphate 


CH 3 


0 


Uracil 


triphosphate 


^<TT 

CH 3 


0 


5-Fluorouracil 


tnphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


tnphosphate 


CH 3 


s 


Hypoxanthine 


triphospahate 


nTT 

CH3 


s 


2,4-U-Diacetyltnymine 


tnphospahate 


^ITT 

CH 3 


s 


Thymine 


triphospahate 


pu 


0 
0 


uytosine 


monophosphate 


CF 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


CF 3 


0 


2,4-O-Diacetylthymine 
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tt 1 

XV 


R 6 

XV 


V 


Pncp 


monopno spnaie 


L/.T3 


n 


inyujuiic 


monophosphate 


ptt 


n 


v^yiOoinc 


monopno spnaie 




n 


*+- 1 in -uiunu - avc iyij\sy iu o IXIC 


monopno spnuic 


UT3 


o 

w 




m fin r\tVh n otsYx otp 
IllUiJ.upiiUb]Jllalc 


PF^ 




Uracil 


lllUilUpilUopilaLC 


PFo 

vi 3 


o 

V^ 


S -F1 uoro ur aci 1 


monopnospnaic 


PF* 


c 
o 




monophosphate 


PT7 
UF3 


c 
o 


xryp ox animnc 


monophosphate 


Ur3 


c 
o 


z,*f- L/ -JL/iat/ c iy i inyinino 


monopnospnaic 


^3 


o 
o 


HTVi \rrr\ inp 
1 iiyilililC 


LTlOIlUpflU opnd.LC 


PF-, 


c 
o 


Pvtncinf* 
y iV/OJJLiv' 


IUUIJ.ULJiiUbpild.LC 


PF, 


Q 




monopnospnaic 




c 
o 


/L_f\J TvT_Hi ^ppf vl^p vf oci 
*+" ^IN j IN "Uld^C l jrl lUoiilC 


monopnospnaie 


UF3 


c 
o 


uracil 


monophosphate 


PT7 


c 
o 


j -r luoro uraci i 


dL/OLVl 


PFq 


o 


4-fN N-diacetvncvtosine 


acetyl 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo -vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo -vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVI are prepared, using the 
appropriate sugar and pyiimidine or purine bases. 



K l 0 



Base 



? 



wherein: 



(XVI) 



R 1 


R 6 


R^ 


R* 


X 


Base 


R 10 


R 9 


H 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


OH 


Me 


H 


CH 3 


H 


H 


0 


Hypoxanthine 


OH 


Me 
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R 


R 


R 


R 


X 


Base 


R 


R 


H 


CH3 


TT 

H 


TT 

H 


A 

0 


2,4-U-JJiacetyltnymine 


ATT 

OH 


TV K ~ 

Me 


H 


ATT 

CH 3 


TT 

H 


TT 

H 


A 

0 


Thymine 


OH 


TV X n 

Me 


H 


CH3 


TT 

H 


TT 

H 


A 

0 


Cytosine 


ATT 

OH 


TV r - 

Me 


H 


CH 3 


TT 

H 


TT 

H 


0 


4-(N-mono-acetyl)cytosine 


ATT 

OH 


TV X 

Me 


H 


CH 3 


H 


TT 

H 


0 


4-(N,N-aiacetyl)cytosine 


ATT 

OH 


TV Sf ~ 

Me 


H 


CH3 


TT 

H 


TT 

H 


0 


T T —.^ 1 

uracil 


ATT 

OH 


Me 


H 


CH 3 


H 


H 


0 


5-Fluorouracu 


ATT 

OH 


TV X « 

Me 


H 


CH 3 


H 


H 


s 


2,4-O-Diacetyluracil 


ATT 

OH 


Me 


H 


CH 3 


H 


H 


s 


Hypoxanthine 


ATT 

OH 


Me 


H 


CH 3 


H 


H 


s 


A ' A 1.1.1 ' 

2,4-O-Diacetylthymine 


/— \T T 

OH 


Me 


H 


CH 3 


H 


H 


s 


Thymine 


ATT 

OH 


TV X «. 

Me 


H 


CH 3 


H 


H 


s 


Cytosine 


ATT 

OH 


TV f A 

Me 


H 


CH 3 1 


H 


H 


s 


4-(N -mono-acetyl)cytosine 


ATT 

OH 


TV /T«. 

Me 


H 


CH 3 


H 


H 


s 


4-(N,N-diacetyl)cytosine 


ATT 

OH 


X /T_ 

Me 


H 


CH 3 


H 


H 


s 


T T *1 

Uracil 


ATT 

OH 


Me 


H 


CH 3 


H 


H 


s 


5-Fluorouracil 


ATT 

OH 


Me 


monophosphate 


CH 3 


H 


H 


0 


2,4-O-Diacetyluracil 


ATT 

OH 


Me 


monophosphate 


CH 3 


H 


H 


0 


T T — /I * 

Hypoxanthine 


ATT 

OH 


Me 


monophosphate 


CH 3 


H 


TT 

H 


A 

0 


2,4-O-Diacetyltnymine 


ATT 

Uxi 


Me 


monophosphate 


CH 3 


H 


TT 

H 


0 


Thymine 


ATT 

Uxi 


Me 


monophosphate 


CH 3 


H 


H 


0 


Cytosine 


AT J" 

OH 


X /Tr. ' 

Me 


monophosphate 


CH 3 


H 


H 


0 


4-(N-mono-acetyl)cytosine 


ATT 

OH 


X /T _ 

Me 


monophosphate 


CH 3 


H 


H 


0 


4-(N > N-diacetyl)cytosme 


ATT 

OH 


Me 


monophosphate 


CH 3 


H 


H 


0 


Uracil 
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OH 
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Me 


monophosphate 


CH 3 


H 


H 


0 


D-Fluorouracil 


ATT 

OH 


X /f r-N 

Me 


monophosphate 


CH 3 


H 


H 


s 


2,4-O-Diacetyluracii 


ATT 

Uxi 


Me 


monophosphate 


CH 3 


H 


TT 

H 


s 


Hypoxanthine 


ATT 

Uxi 


Me 


monophosphate 


pTT 


xi 




c 


z> ? *+ - vy- u 1 dL/ c 1 y 1 Liiy linn c 


OH 


Me 


monophosphate 


CH 3 


H 


H 


s 


Thymine 


OH 


Me 


monophosphate 


CH 3 


H 


H 


s 


Cytosine 


OH 


Me 


monophosphate 


CH 3 


H 


H 


s 


4-(N-mono-acetyl)cytosine 


OH 


Me 
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K 


K 


K 


K 


V 
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R 


R 
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TT 

H 


XT 

xl 
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ib 
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OH 


Me 
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TT 
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OH 
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diphosphate 




TT 


TT 

xl 
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U 


z,4-U-JJiacetyluracii 


ATT 

OH 


Me 


diphosphate 




TT 

xl 


TT 

xl 


a 
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diphosphate 
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TT 

Jd 


XT 


U 
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OH 


X If ~ 

Me 
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TT 

H 


TT 

xl 
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OH 


Me 


diphosphate 
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TT 

H 


TT 

H 


O 


Cytosine 
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OH 
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Me 


diphosphate 
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Xl 


a 
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OH 
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Me 


diphosphate 
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H 


TT 
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O 
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Me 
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TT 
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2,4-O-Diacetylthymine 


ATT 

OH 


"X AT 
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OH 
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Xl 
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H 


TT 

H 
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OH 
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triphosphate 
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TT 
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H 


TT 

H 


A 
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UH 
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OH 
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H 
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OH 


Me 
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H 


H 
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2,4-O-Diacetyluracil 


OH 


Me 
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xl 


TT 

xl 
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Un 


Me 


triphosphate 
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H 


H 


s 
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OH 


Me 


triphosphate 
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H 


H 


s 
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OH 


Me 


triphosphate 
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H 


H 


s 


Cytosine 


OH 


Me 
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R 


R 


R 


X 


Base 


R 


R 


monophosphate 


CF 3 


TT 

H 


TT 

H 


a 
O 


2,4-U-Diacetyluracil 


ATT 

OH 


Me 


monophosphate 


CF3 


T_T 

H 


TT 

XI 


A 
O 


Hypoxanthine 
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OH 
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O 
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OH 


Me 


monophosphate 


CF 3 


H 


TT 
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OH 


Me 
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H 


TT 
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OH 


Me 
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OH 
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TT 

H 


TT 
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OH 
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monophosphate 


CF 3 


H 


TT 

H 


0 


5-Fluorouracil 


ATT 

OH 


Me 


monophosphate 


CF 3 


H 


H 


s 
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H 


H 
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H 
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OH 
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H 


H 


s 
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OH 
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H 


H 


s 
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OH 


Me 
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H 


TT 

H 


s 
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OH 


Me 
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Cti 3 


JUL 


TT 
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a 

u 


*f-^iN ,iN-aiacetyi jcyiosine 


TT 

n 




acetyl 


CH 3 


H 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


H 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


H 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



Example 2: Preparation of 2*-C-methvlriboadenine 

The title compound was prepared according to a published procedure (R.E. Harry- 
O'kuru, J.M. Smith, and M.S. Wolfe, "A short, flexible route toward 2'-C-branched 
ribonucleosides", J. Org. Chem. 1991, 62, 1754-1759) (Scheme 8). 
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BzO 



I \ i 
BzO OH 



Scheme 8 



OBz 



M >S J 

I VOBz 



BzO 



BzO-j Q R 

( ^ u -W ~QBz 

BzO OBz 



R = CH 3 



HO 




NH 2 
N 



OH OH 



BzO 




<1 



NHBz 



N 



BzO BzO 



(a) Dess-Martin periodinane; (b) MeMgBr / TiCU; (c) BzCl, DMAP, Et 3 N; (d) 
bis(trimethylsilyl)acetamide, N*-benzoyl adenine, TMSOTf; (e) NH 3 / MeOH 

In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula II are prepared. 



N X 2 




wherein: 



R 1 


R* 


R 3 


X 1 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


MH 2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


H 


OEt 
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R 1 


R 2 


R 3 


X 1 

A. 


.A. 


v 

X 


IT 
XX 


TT 

XX 


H 

XX 


IT 

XI 


TT 

XI 


u-cyciopropyi 


TT 
XX 


XX 


XX 


TT 
XI 


TT 

Xx 


vj- acetyl 


IT 

xx 


R 

XX 


XX 


TT 

XX 


TJ 
XI 


v3TT 
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TJ 

XI 


TT 

XX 




TJ 
XX 


TJ 
Xx 
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xx 


XX 
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TT 

XI 


TJ 
XX 
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IT 

XX 
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TJ 
XI 


TT 
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tj 

XX 


TT 

XX 


TT 

XX 


TT 
XX 
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IT 

XX 


IT 

IX 


TT 

XX 


TT 

XX 


TJ 
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TT 
XX 


TT 

xi 


TT 
Xl 


TT 
Xl 


TJ 
Xl 
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TT 

XX 


TJ 
XX 


TT 
XI 


IT 
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TT 
Xl 
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monopnospnaie 


TT 
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TT 
XI 


TT 
XI 


TT 
Xl 


XTTT 
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lNxi-einyi 
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xl 
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monopnospnaie 


TT 

XX 


TT 
xl 


TT 
XI 


TT 
XI 




monopnospnaie 


TJ 

xl 


TT 

XX 


TT 
XI 


TT 
XI 


o - c y cioprop y i 


monopnospnaie 


TT 

XX 


TJ 

xl 


TT 

XX 


TJ 
Xl 


■C 

r 


monophosphate 


TT 

XX 


TT 
Xl 
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XI 
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XI 
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XX 
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1 
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H 


H 


H 


H 
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H 


H 


H 


H 
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H 


H 


H 


H 
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NH-cyclopropyl 


triphosphate 


TT 

H 


TT 

xl 


TT 

xi 


TT 

H ! 


IMxi-metnyl 


triphosphate 


TT 

ri 


TT 

xl 


TT 

xi 


TT 

xl 


XTTT «-f*U, r 1 

jNxi-etriyl 


triphosphate 


TT 

XX 


TT 
XI 


TT 

xi 


TT 

xi 


Uxi 


triphosphate 


TT 

xl 


TT 
H 


TT 

xl 


TT 

xl 


UMe 


triphosphate 


TT 

H 


TT 

xi 


TT 

H 


TT 

xi 


Ubt 


triphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


O-cyclopropyl 


triphosphate 


TT 

H 


TT 

H 


TT 

H 


TT 

H 


0-acetyl 


triphosphate 


TT 

xl 


TT 

xl 


TT 

xi 


TT 

xi 


OTT 


triphosphate 


TT 

xl 


TT 

xl 


TT 

xl 


TT 

xi 


oJVLe 


mpjio spna i e 


XJ 
XI 




XJ 

n 


TT 

Xi 




triphosphate 


H 


H 


H 


H 


S-cyclopropyl 


triphosphate 


H 


H 


H 


H 


F 


triphosphate 


H 


H 


H 


H 


CI 



113 



WO 01/92282 



PCT/US01/16687 



P 1 


P 2 
K 


P 3 
K 


Y 1 
A 


A 


Y 


triphosphate 


TT 
ti 


TT 
ti 


TT 
H 


TT 

rl 


Br 


tnphosphate 


TT 

H 


TT 
H 


TT 

H 


TT 

ti 


T 
I 


monophosphate 


monophosphate 


monophosphate 


TT 

ri 


TT 

H 


"VTTT 
NH2 


monophosphate 


monopho sphate 


monophosphate 


TT 

ri 


TT 

rl 


NH-cyclopropyl 


monophosphate 


monopho sphate 


monopho sphate 


TT 

ri 


TT 

ri 


Url 


monophosphate 


monophosphate 


monophosphate 


TT 

rl 


TT 

ri 


17 

r 


monophosphate 


monophosphate 


monophosphate 


TT 

ti 


TT 

rl 


Cl 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


TT 

H 


X TT T 
NH2 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


T T 

H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


TT 

H 


ATT 

OH 


diphosphate 


diphosphate 


diphosphate 


TT 

H 


TT 

rl 


T7 

r 


diphosphate 


diphosphate 


diphosphate 


TT 

rl 


TT 

ri 


Cl 


triphosphate 


triphosphate 


triphosphate 


TT 

rl 


TT 

rl 


XTTJ 
NH2 


triphosphate 


triphosphate 


tnphosphate 


TT 

H 


TT 

H 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


TT 

H 


OH 


triphosphate 


triphosphate 


tnphosphate 


TT 

H 


TT 

H 


T-> 

F 


triphosphate 


tnphosphate 


triphosphate 


TT 

rl 


TT 

ri 


Cl 


H 


H 


rr 

H 


T? 

r 


TT 

rl 


XTTT 

NH2 


H 


TT 

H 


ti 


T? 

r 


TT 

rl 


NH-cycloprop yl 


H 


TT 

H 


TT 

H 


T? 

F 


TT 
ti 


Uti 


H 


H 


TT 

H 


F 


TT 

H 


F 


H 


H 


T T 

H 


T-> 

F 


TT 

H 


Cl 


H 


TT 

H 


TT 

H 


CI 


TT 

H 


XTTJ 

Nrl2 i 


TT 

H 


TT 

H 


TT 

H 


Cl 


TT 

rl 


NH-cyclopropyl 


H 


H 


TT 

H 


CI 


TT 

H 


ATT 

UH 


H 


H 


TT 

H 


CI 


TT 

H 


T? 


H 


H 


TT 

H 


CI 


TT 

H 


Cl 


TT 

ti 


TT 

ri 


TT 

XI 


r>r 


TT 

ri 


VTLT 

lNri2 


H 


H 


H 


Br 


H 


NH-cyclopropyl 


H 


H 


H 


Br 


H 


OH 


H 


H 


H 


Br 


H 


F 



114 



WO 01/92282 



PC17US01/16687 



P 1 


XV. 


R 3 


X 1 

A 


X 2 


v 


TT 

xi 


Xi 


H 


Br 


H 


CI 


TT 


TT 

XI 


H 




H 

XX 


xixx2 


Xi 


TT 
XI 


XI 


J. iXX2 


TT 

XX 


ATTT- c vp 1 0Ti rnn vl 


Tj 

xi 


xi 


TT 
Xl 


MTT^ 


T-T 

XX 


OTT 
VJxx 


TT 
il 


TT 

xi 


TT 

xi 


1NX12 


TJ 
XX 


X 


Xi 


TT 

Xl 


TT 
XI 


TsFTTn 

InXT-2 


TT 

XX 




TT 
Xl 


TT 
XI 


TT 
XI 


STT 
oxx 


TT 

XX 


MTT_ 

xnxX2 


TT 

xl 


TT 
XI 


TT 
Xi 


Oil 


XX 


1 1 xx - w y v^iu jji u p y 1 


TT 

Xl j 


TT 
XI 


TT 

XI 


STT 
on 


TT 

XX 


OH 
wxx 


TT 

XI 


TT 
Xl 


TT 
XI 


DXX 


TT 

XX 


T? 
X 


TT 

H 


TT 

xi 


TT 

xi 


oXx 


TT 
XI 




acetyl 


TT 

xi 


TT 
ti 


TT 
Xl 


TT 
Xl 


XTTT 
INXl2 


acetyl 


TT 

ti 


TJ 

xi 


TT 
Xl 


TT 
Xl 


iNix-cyciopropyi 


acetyl 


TT 

xi 


TT 

xi 


TT 
XI 


TJ 

xl 


OTT 


acetyl 


TJ 

xi 


TT 

xi 


TT 
XI 


TT 
XI 


X 


acetyl 


TT 

xi 


TT 
XI 


TT 

XX 


TT 

Xx 


pi 


acetyl 


TT 

xi 


TT 

IX 


T7 

X 


XX 


1NX12 


acetyl 


TT 

xi 


TT 

XI 


F 

X 


TT 

XX 


7sJTT_ rvr 1 nnrnrvvl 


acetyl 


TT 

xi 


TT 
XI 


x 


TT 

XX 


OH 


acetyl 


TT 

xi 


TT 
XI 


X 


TJ 
Xx 


X7 

X 


acetyl 


TT 

xi 


TT 
XI 


V 

X 


TT 
XI 




TT 

H 


acetyl 


o f> oft rl 

acetyl 


TT 
XI 


TT 
XI 


"MTT* 


TT 
ti 


acetyl 


acexyi 


TT 
XI 


TT 

XX 


*MTT«r'Vr , l nnrnnvl 
iMri~\sy LxuixL \jyyi 


TT 

H 


acetyl 


acetyl 


TT 
XI 


TT 

XX 


OTT 

VJXx 


TJ 

xi 


acetyl 


aCciyi 


TT 
Xx 


TT" 

XX 


X 


TJ 

XI 


acetyl 


aceiyi 


TT 

XI 


TT 
XX 


n 


acetyl 


acetyl 


aceiyi 


IT 

Xl 


TT 
XI 


>JTJ^ 


acetyl 




acetyl 


H 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


H 


OH 


acetyl 


acetyl 


acetyl 


H 


H 


F 


acetyl 


acetyl 


acetyl 


H 


H 


CI 



115 



WO 01/92282 



PCI7US01/16687 



JV 




•a 3 

Xv 


X 1 


X 2 

-A. 


v 


roonopnospnaie 


acetyl 


dcctyi 


TT 

XI 


TT 
XI 


xNXl 2 


moiiopiio sp ndic 


dt/ciyi 




H 

XI 


TT 

XX 


iNix-cycioprupyi 


inoiiopiiu bpxidie 




aUCLj 1 


H 

XX 


TT 

XX 


OTT 

WXl 


inoiiopiio spndte 






xt 


TT 


XT 
x^ 


monopno sp nat e 


acetyl 




TT 


XX 


n 


uipnospnaie 


acetyl 


dcetyi 


TT 

XX 


TT 

XX 


1\X1 2 


diphosphate 


acetyl 


acetyl 


XT 
XI 


TT 
XI 


in xi- c y c loprop y i 


diphosphate 


acetyl 


acetyl 


XT 
XI 


XT 
XI 


OTT 


Qipuospfiaie 


acetyl 


dcctyi 


TT 

XX 


TT 

XI 


X? 
X 


input) opxidic 


aV/Ciyi 


aL/wiyi 


TT 

XX 


TT 

XX 




mpnospiia.ie 


dLctyi 


dcctyi 


TT 

XX 


TT 

XX 


NTTo 


triphosphate 


acetyl 


acetyl 


TT 
XI 


TT 
XI 


in xi-cycioprop yi 


triphosphate 


acetyl 


acetyl 


XT 
Xl 


XT 
Xl 


vJXl 


triphosphate 


acetyl 


acetyl 


XT 
Xl 


XT 
XI 


X7 
r 


triphosphate 


acetyl 


acetyl 


XT 
XI 


TT 
XI 




TT 

Xl 


XT 
Xl 


XT 
XI 


TT 

XI 


XNX12 


TT 

XX 


TT 
Xl 


TT 
XI 


TT 


TT 

XX 


1>XX2 


i^i XX2 


XT 


XI 


XT 

XI 


XT 

n. 


NTT-, 


NTT- r* vf»1 nnrnn v1 
itxi L/y^iujJiupyi 


XT 1 

xi 


Xl 


TT 
XI 


TT 

XX 


MTT^ 
lNXx 2 


in xi-xii c tiiy l 


TT 

xi 


TT 
Xl 


TT 
Xl 


TT 
XI 


IN 1x2 


iNXi"*etnyi 


TT 

xl 


XT 
XI 


XT 
Xl 


XT 
Xl 


XTTT^ 

xNxl2 


in xi- acetyl 


TT 


XT 

xl 


XT 
Xl 


XT 
Xl 


1NX12 


OTT 


XT 
Xl 


TT 
XI 


XT 
Xl 


TT 

XI 


NTT*, 




TT 

xl 


XT 
XI 


TT 

XI 


TT 

XI 




OFt 


TT 

xi 


XT 
Xl 


TT 
XI 


TT 
XI 


lNXx 2 


\j"^y L,LvpL upyi 


TT 


XT 

xl 


XT 
Xl 


XT 
Xl 


1NX12 


w-dccLyi 


TT 

xl 


TT 

xl 


TT 

xl 


XT 
Xl 


XTTT^ 

1NX1 2 


^TT 
oXl 


TT 

XI 


H 

XX 


H 


H 

XX 


NH 2 


SMe 


H 


H 


H 


H 


NH 2 


SEt 


H 


H 


H 


H 


NH 2 


S-cyclopropyl 


H 


H 


H 


H 


NH 2 


F 



116 



WO 01/92282 PCT/US01/16687 



Til 

R 


K 


T.3 


Y 1 

A 


Y 2 
A 


"\7 

X 


TT 

ri 


TT 

rl 


TT 

xl 


TJ 

XI 


XTXJ 




TT 

rl 


TT 

rl 


TT 

rl 


TT 
xl 


XTTT~ 
iNxi2 


rST 


ri 


TT 

rl 


TT 

xl 


TJ 

Xi 


XTTT 


T 

1 


monophosphate 


TT 

rl 


TT 

xl 


TT 

xl 


XTTT 


XTTT 

INrl2 


monophosphate 


TT 

rl 


TT 


TT 

rl 


XTTT 

JNri2 


XTXJ n s*s~*4~w ,1 

JNrl-acetyl 


monophosphate 


TT 

rl 


TT 

rl 


TJ 

rl 


XTU 

JNrl2 


NH-cyclopropyl 


monophosphate 


TT 

rl 


TT 

rl 


TJ 

ri 


XTXJ 

JNri2 


XTXJ mal'Uirl 

JNxi-metriyl 


monophosphate 


TT 

rl 


TT 

rl 


TJ 

ri 


XTTT 

JNrl2 


XTXJ a+VltfI 

JNii-etnyl 


monophosphate 


TJ 

rl 


TT 

rl 


TT 

xi 


XTTT 

JNri2 


Uxi 


monophosphate 


TT 

rl 


TT 

rl 


TJ 

ri 


XTXJ 

JNH2 


U-acetyi 


monophosphate 


TT 

rl 


TT 

rl 


TJ 

ri 


XTTT 

JNxi2 


UMe 


monophosphate 


TT 

rl 


TT 

xl 


TJ 

xl 


XTTT 

JNri2 


Uxit 


monophosphate 


TT 

rl 


TJ 

rl 


TJ 

xi 


XTTT 

JNrl2 


O-cyclopropyl 


monophosphate 


TT 

H 


TT 

xi 


TT 

rl 


XTXJ 

JNri2 


CXT 

ori 


monophosphate 


TT 

H 


TT 

ri 


TJ 

rl 


XTXJ 

JNrl2 


oMe 


1 1 A. 

monophosphate 


TT 

H 


XT 

ri 


TJ 

xi 


XTXJ 

JNri2 


OX7+- 

bat 


monophosphate 


TT 

H 


TT 

ri 


TT 


XTXJ 

JNrl2 


S-cyclopropyl 


monophosphate 


TT 

ri 


XT 

xi 


TJ 

ri 


XTXJ 

JNri2 


TT 

r 


monophosphate 


TT 

H 


TT 

ri 


TJ 

rl 


XTXJ 

iNri2 


CI 


monophosphate 


TT 

H 


TT 

H 


TT 

H 


XTTT 
NH2 


Br 


monophosphate 


TT 

H 


TT 

H 


TT 

H 


XTTT 
NH2 


T 
1 


diphosphate 


H 


TT 

H 


TT 

H 


XTTT 
NH2 


XTTT 
NH2 


diphosphate 


TT 

H 


TJ 

xi 


TJ 

ri 


XTXJ 
JNX12 


XTXJ « y-« a<t rl 

JNxi-acetyl 


diphosphate 


TT 

H 


TT 

rl 


TJ 

rl 


XTXJ 

JNri2 


NH-cyclopropyl 


diphosphate 


TT 

H 


TT 

ri 


ri 


XTTT 

JNxi2 


XTTT TntatVitrl 

iNxi-memyi 


diphosphate 


TT 

ri 


TT 

xl 


TT 
xi 


XTTT 


XTTT pfkwl 

fNxi-euiyi 


diphosphate 


TT 

H 


ri 


TT 

rl 


XTXJ 

jNri2 


Uxi 


uipnospnate 


IT 

xl 


TT 
XI 


XI 


xm 
1NX12 




diphosphate 


H 


H 


H 


NH 2 


OMe 


diphosphate 


H 


H 


H 


NH 2 


OEt 


diphosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 



117 



WO 01/92282 



PCT/US01/16687 



P 1 

K 


P 2 

XV 


R 3 

XV. 


A. 


V 2 
A 


v 


diphosphate 


TT 

xi 


XI 


IT 
Xl 


XTTJ 


QXJ 
OXl 


diphosphate 


rl 


TT 

XI 


TT 
Xl 


XTTJ 

JNxl2 




diphosphate 


TT 

xl 


XJ 

XI 


XJ 
XI 


XTTT 


017+ 


diphosphate 


TT 
H 


XJ 
XI 


TT 

xl 


XTTJ 
JNXl2 


S-cyclopropyl 


diphosphate 


TT 

ri 


TT 

Xl 


XJ 

xl 


XTTJ 
JNXl2 


X? 

r 


diphosphate 


TT 

xl 


TT 
Xl 


IT 

Xl 


XTTJ 

1NXI2 




diphosphate 


TT 

xi 


TT 
Xl 


IT 

xl 


XTTJ 


r>T 


diphosphate 


TT 

xl 


XJ 
XI 


TT 
XI 


1NX12 


T 
1 


triphosphate 


IT 

xl 


XJ 
XT 


XJ 
XI 


XTIJ 

1NXI2 


TsTTT^ 
1NX1 2 


triphosphate 


TT 

xl 


XI 


TT 
XI 


XTTT 

lNXi2 


XTTJ an&HA 

in xi- acetyl 


triphosphate 


TT 

ri 


TT 
Xl 


IT 
Xl 


XTTJ 
JNxi 2 


iNxi-cyciopropyi 


triphosphate 


TT 

xi 


TT 

xl 


XJ 
Xl 


XTTJ 


XTXJ -m Aflii r1 

jNxi-metDyi 


triphosphate 


TT 


U 

xl 


XJ 

xl 


XTTT 
MXI2 


XTXJ ofVl^rl 

iNxi-etnyl 


triphosphate 


TT 

xl 


XJ 
Xl 


TT 
XI 


XTTT^ 


nxi 


triphosphate 


TT 

xl 


XI 


TT 
XI 


XJXJ^ 




triphosphate 


IT 
XI 


XJ 

XI 


TT 
XI 


XTTT^ 
INXI2 




triphosphate 


TT 

rt 


TT 

xl 


TT 

xl 


XTXJ 

JNXI2 


O-cyclopropyl 


tnphosphate 


TT 

H 


XJ 

ri 


TJ 

xi 


XTXJ 


0- acetyl 


tnphosphate 


TT 

H 


TT 

H 


IT 

xi 


XTXJ 

JNxi2 


CXJ 

oxi 


tnphosphate 


TT 

H 


TT 

ri 


u 
xi 


XTTT 

JNX12 


oMe 


triphosphate 


TT 

ri 


IT 

xl 


TT 

xl 


XTTT 

JNXI2 




triphosphate 


TT 

H 


TT 

xi 


IT 

xl 


XTXJ 
JNXl2 


S-cyclopropyl 


triphosphate 


TT 

ri 


TT 

ri 


TT 
Xl 


XTTJ.. 


X7 

r 


triphosphate 


TT 

H 


TT 

xi 


TJ 

xi 


XTTJ 

JNxi 2 




triphosphate 


TT 

H 


TT 

H 


TT 

xi 


XTXJ 


x5r 


triphosphate 


TT 

H 


TT 

xi 


TJ 

xl 


XTXJ 


T 

1 


monophosphate 


monophosphate 


monophosphate 


IT 

xl 


XTTJ 


XTTJ... 


TYl f\Y\ f\ r\ Tl C T1 Vt Q t f> 

UiUilUpilUopiialC 


tn nn irn H n on Vi 5* tf* 
lilUiiu uiiu opuaiw 


m nn nr> Vi n srih a tft 


H 


NH 2 


NH-cvclonron vl 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


OH 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


F 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


CI 



118 



WO 01/92282 



PCiYUSOl/16687 



R 1 


R 1 


R 3 


X 1 


X 2 


Y 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH 2 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH-cvcloDroDvl 


dirjhosDhate 


diphosphate 


diphosphate 


H 


NH 2 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


F 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


CI 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


OH 


trio ho srjhate 


triphosphate 


triphosphate 


H 


NH 2 


F 


txrohosDhate 


triohosDhate 

W, 1 U1JL V U MAi.U V W 


triphosphate 


H 


NH 2 


CI 


H 


H 


H 


F 


NH 2 


NH 2 


H 


H 


H 


F 


NH 2 


NH-cyclopropyl 


H 


H 


H 


F 


NH 2 


OH 


H 


H 


H 


F 


NH 2 


F 


H 


H 


H 


F 


NH 2 


CI 


H 


H 


H 


CI 


NH 2 


NH 2 


H 


H 


H 


CI 


NH 2 


NH-cyclopropyl 


H 


H 


H 


CI 


NH 2 


OH 


H 


H 


H 


CI 


NH 2 


F 


H 


H 


H 


CI 


NH 2 


CI 


H 


H 


H 


Br 


NH 2 


NH 2 


H 


H 


H 


Br 


NH 2 


NH-cyclopropyl 


H 


H 


H 


Br 


NH 2 


OH 


H 


H 


H 


Br 


NH 2 


F 


H 


H 


H 


Br 


NH 2 


CI 


H 


H 

XX 


H 


NH 2 


NH 2 


NH 2 


R 

XX 


XX 


H 

XX 


iTXx 2 


NHi 


NH-cvclorjronvl 
i in y viwu i j i 


H 


H 


H 


NH 2 


NH 2 


OH 


H 


H 


H 


NH 2 


NH 2 


F 


H 


H 


H 


NH 2 


NH 2 


CI 


H 


H 


H 


SH 


NH 2 


NH 2 



119 



WO Ql/92282 PCTYUS01/16687 



K 


K 


TJ 3 

XV 


vl 
A 


Y 2 
A 


V 
X 


TT 

ri 


TT 

rl 


TT 

n 


on 


XTTT- 


NH-cyclopropyl 


XT 

rl 


T_T 
XL 


n 


on 


XTTT« 

rNri2 


HTT 


T_T 

xx 


Jl 


TJ 

n 


on 




T7 


TT 

rl 


IT 


n 


<sTT 
on 


XTTJ., 


Pi 


acetyl 


TT 

xl 


TT 

rl 


TT 

n 


XTTJ 

IN 1x2 


XTTJ 

lNrl 2 


acetyl 


TT 

rl 


TT 

rl 


TT 

n 


XTTT 


NH-cyclopropyl 


acetyl 


TT 

rl 


TT 

rl 


TT 

rl 


XTP- 


PkTJ 

Url 


acetyl 


TT 

rl 


TT 

n 


TT 

n 


XTTT- 


T7 

r 


acetyl 


TT 

rl 


n 


TT 
n 


XNn2 


Pi 
ui 


acetyl 


TT 

rl 


TT 

n 


r 


XJT-J^ 




acetyl 


TT 

rl 


TT 

rl 


T? 
r 


XTTT 
IN xl2 


NH-cyclopropyl 


acetyl 


TT 

rl 


TT 

rl 


T? 


XTTT 


OTT 

Uri 


acetyl 


TT 

rl 


TT 

rl 


T? 

r 


XTTJ 


T7 


acetyl 


IT 

rl 


TT 

n 


T? 


xNn2 


PI 
ui 


TT 

rl 


acetyl 


acetyl 


TT 
n 


XTTJ- 


XTTT- 


TT 

n 


acetyl 


acetyl 


TT 

n 


XTTJ- 


in n-cy ciopropyi 


TT 


acetyl 


acetyl 


TT 

rl 


XTTJ- 
IN 1x2 


HTT 
Uxx 


TT 

H 


acetyl 


acetyl 


TT 

rl 


XTTJ 

JNrl2 


T? 

r 


T T 

H 


acetyl 


acetyl 


TT 

rl 


XTXJ 

JNrl2 


pi 
Ul 


acetyl 


acetyl 


acetyl 


TT 

rl 


XTTT 

iNrl2 


XTTJ 


acetyl 


acetyl 


acetyl i 


XT 

rl 


XTTT 

JNri2 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


TT 

rl 


XTT-T 

JNri 2 


OTT 

Url 


acetyl 


acetyl 


acetyl 


TT 

ri 


XTTT 

jNri 2 


r 


acetyl 


acetyl 


acetyl 


TT 

rl 


XTTJ 

JNri 2 


P1 
Ul 


monophosphate 


acetyl 


acetyl 


TT 

n 


XTTT 


XTTT- 
iNxl2 


monophosphate 


acetyl 


acetyl 


xl 


XTTT 

JNri 2 


in ri- cyciop ro pyi 


monophosphate 


acetyl 


acetyl 


TT 

rl 


XTTT 


P>TT 
wxl 


m n n on h n cnTi a t^* 
IIlUIXv pilUo L/XLaic 






TT 


NH 2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


CI 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 



120 



WO 01/92282 



PCT7US01/16687 



R 1 


R 2 


n 3 

XV 


X 1 


-A. 


v 


dii"ilir\ciVh atp 


ck r* e*t\A 
a.L/CL_y 1 


q r» P"H/1 
dv^ciy i 


TT 
XI 


XTTT- 
INX12 


OTT 


f\ IT^Vl f"\Ot^Vl Q"fP 

UipilUbpildLtJ 




or*pf \/l 

dceiyi 


TT 

XI 


TvTTT^ 
INX12 


X? 

r 


LU.pj.lU oUXldLC 


Q r» pf~\r1 
at'Ciy 1 




TT 

Xl 


MTT^ 


PI 


tnpno bpiidic 


duciyi 


cn"»pt"i/1 
aL/Ciyi 


TT 

XI 


1SJTT-. 


INXI2 


ty*i t\ ri r\ Y\ o+p 

tripiio sp naic 


aCciyi 


acciyi 


TT 

XI 


"NTP\ 
INXI2 


iNxi-cyciopropyi 


tnfinAO'nnof'P 

LnpnuspnaLc 


o r* oil rl 

acciyi 


dceiyi 


TT 

XI 




OTT 


UTipilO Sp Da le 


dceiyi 


aCciyi 


TT 
XI 


NTH"* 


X? 

r 


unpnospnaxe 


acetyl 


O f+ P+X /I 

acciyi 


TT 

XI 


MTT- 


pi 


tt 
n 


XI 


XI 


TT 

XI 


PI 


XT 
XI 


w 

XI 


XT 
Xl 


TT 
XI 


TT 
XI 


PI 


TT 
XI 


TJ 

xl 


XT 
Xl 


TT 
Xl 


TT 
Xl 


pi 

v^i 


TVTTT 


TT 

xi 


XT 

xl 


XT 
Xl 


TT 
Xl 


pi 


NH-cyclopropyl 


TT 


XT 
XI 


XT 

xl 


XT 

xl 


CI 


JNn-metiiyl 


TT 

xi 


TT 


XT 

xi 


XT 

xi 


Ld 


rNxi-etxiyl 


TT 
XX 


XT 

rl 


XT 

xl 


XT 
Xl 




iNxi-acetyi 


TT 
Xl 


XT 

rl 


XT 
XI 


TT 
Xl 


P1 


HTT 


XT 
XI 


XT 

n 


TT 


TT 

XI 


PI 


W1Y1C 


xt 
XI 


TT 

n 


TT 


TT 

XI 


n 




TT 

xl 


XT 

xl 


XT 

XI 


TT 
XI 


P1 


Vv/ -cy c loprop y 1 


TT 
il 


XT 

xl 


T-T 
XI 


XT 

xi 


P1 


u-acexyi 


XT 
XI 


XT 

xl 


TT 

xi 


XT 

xi 


PI 
Vvl 


QTT 

oxi 


XT 
Xl 


XT 

xl 


XT 
Xl 


TT 
Xl 


PI 


oivlc 


XT 
Xl 


XT 
XI 


TT 

XI 


TT 


PI 


0x^1 


T-T 
XI 


TJ 
XI 


tt 

XI 


TT 

XI 


P1 

Vvi 


0 vyv^iupiupyi 


monopnospnate 


XT 
Xl 


XT 
XI 


TT 

xi 


PI 
Vvl 


INXi2 


monophosphate 


XT 

xl 


XT 
Xl 


XT 

xi 


PI 


iNxi-aceiyi 


monophosphate 


TT 

H 


XT 

xi 


XT 

xi 


L/I 


NH-cyclopropyl 


nionopiio spiiaie 


XT 
Xl 


TT 
XI 


TT 

XI 


PI 


1>( xi me my 1 


monophosphate 


H 


H 


H 


CI 


NH-ethyl 


monophosphate 


H 


H 


H 


CI 


OH 


monophosphate 


H 


H 


H 


CI 


O-acetyl 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


monophosphate 


H 


H 


H 


CI 


OMe 


monophosphate 


H 


H 


H 


CI 


OEt 


monopho sphate 


H 


H 


H 


CI 


O-cvclooroDvI 


m onooh ost)hate 


H 


H 


H 


CI 


SH 


m on on n o n ate 

Xllk/XLVJ pills OpilClVw 


H 
xx 


H 

XX 


H 


CI 


SMe 


m on onh o snh at e 


H 


H 


H 


CI 


SEt 


m nn onh n «m h at e 

lilUIlWUllV QUI WW 


H 


H 


H 


CI 


S -c vcl onron v1 


dinhosnhate 


H 


H 


H 


CI 


NH2 


dioho snh ate 


H 


H 


H 


CI 


NH-acetvl 


d i n h n <?iVh ate 


H 

XX 


H 


H 


CI 


T v JH-c vcl onron vl 

1 ill v ywiUL/iyp yi 


dinho<;nhate 

VllLsXlvJ O UUQlW 


H 


H 


H 


CI 


NH-methvl 

llll lllw 111 jr 1 


Hinhnonhatp 

Llipi-lW jJJlJalu 


XX 


H 

XX 


H 


CI 


NH-ethvl 

lill Llljr 1 


Hinhncnhntf* 


XX 


H 

XX 


H 


CI 


OH 


LLipJllUopjJlalw 


H 

XX 


H 

XX 


H 


CI 

wl 


O-aretvl 


LLipilUopilaLC 


H 


XX 


H 

XX 


CI 

vsx 


OMe 


HitYhn^nhate 

U.J.U llw D U Lid I V 


XJL 


H 

XX 


H 

XX 


CI 

V/l 


OEt 


dinhn^nhate 


H 

XX 


H 


H 


CI 


O-cvclonronvl 


dinhn annate 


H 


H 


H 


CI 


SH 


dinho annate 

\J.i LI 11\J O p 1 la L w 


H 

XX 


H 


H 


CI 


SMe 


d i nh o ^r>h ate 


H 

XX 


H 


H 


CI 


SEt 


HinVin*5nhatp 

LilUliVJ o U Lltl Lw 


H 

XX 


H 

XX 


H 

XX 


CI 


S - c vc! onronvl 

u v Y viu l/ivu y 1 


tr*i Tk Vi r\ ci"\V» o t P 


XX 


H 

XX 


H 

XX 


CI 


NHi 


LLipiiUopilcllC 


TT 

XX 


U 

XX 


H 

XX 


CI 


NH-acetvl 

lili CXW/t/ljrl 


tnn cmVi atf» 
U. ip LLvJ opilctv C 


XX 


H 

XX 


H 

XX 


CI 

V>1 


TvJTT-c vcl onrrvn v1 

lill v VvJUUl vWjfl 


tri nh o snh ate 


H 


H 


H 


CI 


NH-methyl 


trio ho snhat e 


H 


H 


H 


CI 


NH-ethyl 


tri n h n sn n a te 


XX 


H 


H 


CI 


OH 


trinhosnhate 


H 


H 


H 


CI 


OMe 


triphosphate 


H 


H 


H 


CI 


OEt 


triphosphate 


H 


H 


H 


CI 


O-cyclopropyl 


triphosphate 


H 


H 


H 


CI 


O-acetyl 
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K 


r> 2 
K 


K 


V 1 
A 


Y 2 

A j 


v 


triphosphate 


TT 
11 


TT 

rl 


TT 

xl 


pi 
Cl 


CTT 

oxl 


triphosphate 


TT 

rl 


TT 

xl 


TT 

xl 


pi 
ci 


oivie 


tnpnospnaie 


IT 

11 


TT 
n 


TT 
XI 




OXil 


triphosphate 


IT 

xi 


xi 


XT 
Xl 


Pl 


0 -cyciuprop y 1 


monophosphate 


monopnospnate 


monopnospnaie 


Xl 


PI 


INXI2 


monophosphate 


monopho sphate 


monopho sphate 


TT 

Xl 


pi 
ci 


iNxi -cy ciopropyi 


monophosphate 


monophosphate 


monopho sphate 


TT 

rl 


Cl 


PIT 

Uxl 


diphosphate 


diphosphate 


diphosphate 


TT 

rl 


pi 


XTTJ 

iNxi2 


diphosphate 


diphosphate 


diphosphate 


TT 
Xl 


Pi 
Cl 


iNxi-cycioprop yi 


diphosphate 


diphosphate 


diphosphate 


TT 

Xl 


Pi 
Cl 


Uxl 


triphosphate 


triphosphate 


triphosphate 


TT 
Xl 


P1 


XTU 

JNX12 


tnphosphate 


triphosphate 


triphosphate 


TT 

H 


CI 


NH-cyclopropyl 


tnphosphate 


triphosphate 


triphosphate 


TT 

xl 


Ci 


Uxl 


H 


TT 

H 


TT 

H 


r 


pi 
CI 


XTTJ 

JNxi2 


TT 

H 


TT 

H 


TT 

rl 


T? 

r 


PI 
CI 


VTTj r/il nrwA-nt rl 

jNxi-cyciopropyi 


TT 

H 


TT 

rl 


TT 

rl 


T? 

r 


PI 
CI 


PTT 


TT 
H 


TT 
H 


TT 

xl 


PI 


PI 


J.NX12 


TT 

H 


TT 

rl 


TT 

rl 


Ci 


PI 
CI 


iNxi-cyoiopropyi 


H 


TT 

H 


TT 

rl 


pi 


P1 
CI 


ATT 

Uxl 


H 


TT 

H 


TT 

rl 


x3r 


PI 
CI 


JNri2 


H 


TT 

H 


TT 

xi 


T3- 


CI 


jNxi-cyciopropyi 


TT 

H 


TT 

H 


TT 

xl 


x3r 


PI 
CI 


\Jxl 


TT 

H 


TT 

xi 


TT 

xi 


XJT-T 

INrl2 


PI 
Cl 


XNXI2 


H 


TT 

H 


TT 

xl 


XTTJ 

JNxi2 


PI 
CI 


in xi-cyciopropyi 


H 


H 


TT 

H 


XTTT 


CI 


Uxl 


H 


H 


TT 

H 


pTT 

on 


Ci 


XTU 
JNxl2 


H 


H 


TT 

H 


brl 


CI 


NH-cyclopropyl 


TT 

xi 


xi 




SH 

VJJLJ. 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH 2 


acetyl 


H 


H 


H 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 
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R 1 




R 3 


X 1 


X 2 


Y 


acetyl 


H 


H 


F 


CI 


NH 2 


acetvl 


H 

XX 


H 


F 

X 


CI 


"NTT-f vd ntiTnn vl 
x^ixx \*y viupiup yi 


arptvl 


XX 


H 


F 

X 


CI 

wl 


OH 


FT 


apptvl 


acetyl 


H 

XX 


CI 

V-/1 


ixn.2 


H 


acetvl 


acetyl 


H 


CI 


"NTT-r.vnlnnTnnvl 


H 


acetyl 


acetyl 


H 


CI 


OH 


acetyl 


acetyl 


acetyl 


H 


CI 


NH? 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-n vn 1 nn ron vl 

X^XX \*y WXV/L/l vj^rjL 


appfvl 


olwi) I 


arptvl 

ftvvwjfX 


XX 


CI 


OH 


Iliuiiupiiuopiiaic 


Qr»p"fv1 
dlvCljrl 


oppfv! 


XX 


CI 


1NXX2 


t*n nn nnVi n cnh a tp 
Iliuiiupiiuopiiaic 


sir^pfvT 

OXvdjr A 


arpfvl 


H 

XX 


CI 


7\]TT_ c \tc 1 nn rnn vl 

Vywiupiul/yi 


tt» nn nnVi n Qnh n t p 


apptvl 


acetvl 


H 

XX 


CI 


OH 


HmHn annate 


acetyl 


acetyl 


H 


CI 


NH2 


riNnhn^mhatp 

Ul L/XIVJ O y±LCLl\j 


acetvl 


acetyl 


H 


CI 


NH- c vcl onron vl 


HinnnonTinf'p 

UipiXU DUXldlw 


nrptvl 


arptvl 


H 

XX 


CI 


OH 


t*ri ■nVi notVh q+p 
liipxiuapilaic 


dL/dyi 


QPpH/1 


H 

XX 


CI 


NHt 


fn* T\h\ n ctVh afp 
LXipULUopilalv ' 


dwvUjr 1 


ar,pfv1 


H 


CI 


TvJT-T- c. vd n n rnn vl 


tri n n n <in n a tft 

Li lpiJLL/opilCLLw 


artetvl 


acetyl 


H 


CI 


OH 


H 


H 


H 


H 


CI 


NH2 


H 


H 


H 


H 


CI 


NH- C VCl ODTOt) vl 


H 


H 


H 


H 


CI 


OH 


H 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula V are prepared, using the 
appropriate sugar and pyriiriidine or purine bases. 
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Y 




(V) 



wherein: 



R 1 


R 2 


R 3 


X 1 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


monophosphate 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


O-acetyl 
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R 1 
rv 


R 2 

JV 


R 3 


X 1 

./V 


v 

X 


tti r\n r\Y\ Vi cr\ ri ojp 

monopDO 5p Jlalc 


n 


TJ 

XX 


H 

XX 


OMe 

wXYXw 


monop no spnaie 


xj 


XJ 
XX 


H 

XX 


OFt 


monopno spnaie 


xj 

XI 


TT 

XX 


FT 

XX 


O-p vr.l nTYtrvnvl 

v./ v y uiuu y i 


monopno spnaie 


tj 


TT 

XI 


H 

XX 


SH 


monopno opxiaie 


TT 

XI 


H 

XX 


H 

XX 


SMe 


inuiiupnuopiidxe 


TT 


H 

XX 


TT 

XX 


SEt 


monopno spnaie 


XJ 

n 


TT 

XX 


H 

XX 


SI -c. vcA onrntwl 


oipno spnaie 


XJ 

xl 


TJ 

Xl 1 


TT 

XX 


i^xx2 


oipno spnaie 


XT 
XT 


TT 

XI 


TT 

XX 


XX" avCay 1 


oipno spnaie 


XJ 

xl 


TT 

XX 


H 

XX 


"NTT-p vel ntYrnn v1 

iiix wjr vivyi up y i 


oipno spnaie 


XJ 

xl 


IT 

XX 


H 

XX 


"NTFT-rnethvl 

liii xxiwixxyi 


oipno spnaie 


XJ 

xl 


TT 

XI 


FT 

XX 




diphosphate 


XJ 

xl 


XJ 
XI 


TT 
XI 


OTT 


diphosphate 


XJ 
xl 


TT 
xl 


TT 

XX 




diphosphate 


XJ 

±1 


XJ 
xl 


TT 

XI 


OMe 
vjivxe 


diphosphate 


XI 


TT 

XI 


TT 

XX 




oipno spnaie 


XJ 
XI 


FT 

XI 


H 

X X 


O-c vcl onron vl 


oipno spnaie 


XT 

xl 


TJ 
XX 


H 

XX 


SH 


diphosphate 


XJ 

xl 


TT 

xl 


TT 

XX 


SMe 


diphosphate 


TJ 
XI 


TT 

xl 


TJ 
Xl 


opt 

Jill 


diphosphate 


TT 


TJ 

rl 


TT 
xl 


o-cyciopxopyi 


triphosphate 


XJ 

xl 


TT 
xl 


TT 

XI 


ATLJ 
XNXX2 


inpno spnaie 


XJ 
XI 


TT 

XX 


H 

XX 


NH-acetvl 


tnp no spnaie 


TT 

XI 


TT 

XX 


H 

XX 


NH-cvcloDroDvl 


mpno spnaie 


xl 


TJ 
XI 


H 

XX 


NH-methvl 

XlXX UlV LLLJ 1 i 


triphosphate 


XJ 

xl 


TT 
xl 


TT 

XX 


NH-ethvl 

x ill cm yx 


triphosphate 


XJ 

rl 


TJ 

xl 


TT 
xl 


OTT 


LlipilUopiJ.d.LC 


TT 

XI 


H 


H 


OMe 


triphosphate 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopro'pyl 


triphosphate 


H 


H 


H 


O-acetyl 



126 



WO 01/92282 PCT/US01/16687 



K 


K 


JV 


A 


v 


inpnospnaie 


TJ 

n 


n 


TT 
XI 


CTJ 

oxl 


tnpnospriaic 


Jtl 


TJ 

n 


TJ 
Xl 


oivie 


tnpnospjxaie 


TJ 

ri 


TJ 

n 


TT 
xl 


OjCrt 


triphosphate 


TJ 

ri 


TJ 

XI 


TJ 

rl 


S-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


TT 

rl 


XTTJ 


monophosphate 


monophosphate 


monopho sphat e 


TT 

ri 


NH-cyclopropyl 


monophosphate 


monophosphate 


monopho sphat e 


TT 

ri 


Uri 


diphosphate 


diphosphate 


aipnospnaie 


TJ 
Xl 


XTTJ 

iNxl2 


diphosphate 


aipnospnate 


cnpno spnaie 


TT 
XI 


iNxi-cyciopropyi 


diphosphate 


diphosphate 


diphosphate 


TJ 

xl 


HTJ 
Uxl 


triphosphate 


triphosphate 


triphosphate 


IT 

xl 


XTTJ 


triphosphate 


triphosphate 


triphosphate 


TJ 
Xl 


iNxi-cyciopropyi 


triphosphate 


triphosphate 


triphosphate 


TJ 

xl 


ryrr 
Uxl 


TJ 

xi 


TT 
11 


TT 
Jl 


T? 

r 


XTTJ, 
lNxl2 


TT 

H 


TJ 

ri 


TJ 

ri 


T? 

r | 


JNxi-cyciopropyi 


TT 

H 


TT 


TJ 

rl 


T? i 

r 


Uxl 


TT 

H 


TT 

H 


TT 
Xl 


n\ 
L-l 


XTTJ 


TT 

H 


TT 


TJ 

rl 




iNxi-cyciopropyi 


TT 

H 


TJ 


TJ 

rl 


CI ! 


Uxl 


TT 

H 


TT 
H 


TJ 

rl 




XTTJ 

JNrl2 


TT 

H 


TT 

ri 


TT 

xl 


x3r ; 


NH-cyclopropyl 


TT 

H 


TT 

H 


TT 

Jd 


Br 


Uri 


TT 

H 


TT 

H 


TT 

rl 


XTTJ 

JNJn.2 


XTTJ 

JNxi2 


TT 

H 


TT 

H 


TJ* 

ri 


XTTJ 


NH-cyclopropyl 


TT 

H 


TT 

H 


TT 

rl 


XTTJ 


Uri 


TT 

H 


TT 

ri 


TJ 

rl 


QT-J 

oxl 


XTTJ 


TT 

Ji 


TT 

ii 


TJ 

xl 


CTJ 

oxl 


iNxi -cyciopropyi 


TJ 

n 


TT 

XI 


JLX 


SH 


OH 


acetyl 


H 


H 


H 


NH 2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 
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R 


R 


R 


X 


Y 


acetyl 


TT 

H 


TT 

H 


T7 

F 


XTTT 

NH2 


acetyl 


TT 

H 


T T 

H 


r 


NH-cyclopropyl 


acetyl 


TT 

H 


TT 

xi 


r 




TT 

H 


acetyl 


acetyl 


TT 

XI 


XTTT 

JN1I2 


TT 

H 


acetyl 


acetyl 


TT 

xi 


NH-cycl opropyl 


H 


acetyl 


acetyl 


TT 

ri 


(Jri 


acetyl 


acetyl 


acetyl 


TT 

H 


IMH2 


acetyl 


acetyl 


acetyl 


TT 

H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


XT 

xi 


/""NTT 

Uri 


1 1 A. 

monophosphate 


acetyl 


acetyl 


TT 

XT 


XTTT 

JNri2 


monophosphate 


acetyl 


acetyl 


TT 
XI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


TT 

xi 


Url 


diphosphate 


acetyl 


acetyl 


TT 

H 




diphosphate 


acetyl 


acetyl 


TT 

H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


n 


V-/XT1 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula X are prepared, using the 
appropriate sugar and pyrirnidine or purine bases. 




OR 2 OR 3 

(X) 

wherein: 



R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 
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R 


K 


K 


R 


V 

X 


Base 


H 


rl 


TT 

rl 


OTJT 

Lrij 


u 


TT- _ . j-t, ; 

Hypoxanthine 


TT 

H 


TT 

rl 


TT 

rl 




u 


2,4-0- 

Diacetylthymine 


TT 

H 


TT 

rl 


TT 

rl 


Crl3 


U 


Thymine 


H 


H 


H 


CH 3 


0 


Cytosine 


TT 

H 


TT 

rl 


TT 

H 


/^TT 
CH3 


u 


4-(N-mono- 
acetyl)cytosine 


TT 

H 


TT 

H 


TT 

H 


/"ITT 


U 


A rVT XT 

4-(N,N- 

diacetyl)cytosine 


H 


TT 

H 


TT 

H 


/ITT 
CH 3 


O 


TT '1 

Uracil 


H 


TT 

H 


TT 

H 


CH3 


u 


5-Fluorouracil 


H 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluraci 


TT 

H 


TT 

H 


TT 

H 


CH3 




Hypoxanthine 


H 


H 


TT 

H 


DTT 
CH3 


s 


2,4-0- 

Diacetylthymine 


H 


H 


TT 

H 


CH3 


s 


Thymine 


H 


H 


H 


CH 3 


s 


Cytosine 


H 


TT 

H 


TT 

H 


PTT 


0 

0 


A /"XT - - 

4-(JN-mono- 
acetyl)cytosine 


TT 

H 


TT 

H 


TT 

H 


CH3 


0 


A (~KX XT 

4-(JN,JN- 

diacetyl)cytosine 


H 


H 


H 


CH3 


s 


T T 1\ 

Uracil 


H 


H 


TT 

H 


CH3 


s 


5-Fluorouracil 


monophosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


TT 

H 


TT 

H 


pTT 

Crl3 


V 


Hypoxanthine 


monophosphate 


TT 

xl 


TT 

rl 


PTT 


n 
\J 


Diacetylthym 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


H 


CH 3 


0 


Cytosine 



129 



WO 01/92282 



PCT/USO 1/16687 



R 1 


R 2 


R 3 


R' 


X 


Base 


monopno spnate 


XT 
XI 


XI 


pxx^ 
V^Xl3 




*f -^iN -mono- 
awcuyi^y lubixic 


tyi rsfi r\r\Vi r\ cr\Vi a f a 
LU.U11U pilU opilalw 


IT 

n 


H 




O 


4-fN N- 

diacetyl)cytosine 


inuiiupiiu opiiatc 


XJ 

XI 


H 


v_/XX j 


O 


TTraril 


mo nop no spnaie 


XJ 
XI 


TT 

XX 


V-/X13 






monophosphate 


H 


H 


CH 3 


s 


2,4-0- 

j_y 1 ac exy luraci 1 


monophosphate 


XT 

xi 


xl 


0XI.3 




XT"\ m rvVQnfninP 

xi yp 0 x dntDinc 


monopnospnaxe 


XX 
XI 


XI 


V_*Xx3 


c 

0 


9 4-0- 

Diacetylthym 


monophosphate 


XJ 
Xl 


XT 
XI 


0X1.3 


c 

0 


THTrvmitip 

X 11 j IlilLlC 


monophosphate 


H 


H 


CH 3 


s 


Cytosine 


monophosphate 


TT 

xi 


TT 

xl 


pXJ 
UXI3 


c 
0 


*f-^iN -niono- 
acciyi jcyiosiixe 


monophosphate 


XT 

xl 


XT 
Xl 


0XI3 


c 


diacetyl)cytosine 


monopnospnaxe 


XT 
XI 


XT 
XI 


PIT* 


c 


T Traril 

Ul OVii 


monopnospnaie 


XT 
XI 


XT 
Xx 


PHa 


s 


S -PI 1 1 nrfti lr aci 1 

w' X 11XUXU 1X1 dvli 


diphosphate 


H 


H 


CH 3 


0 


2,4-0- 

Fjiarptvlnrnril 
x-^ 1 civ c 1 y 1 ui » vi i 


diphosphate 


XJ 

xl 


XJ 
Xl 


pxj^ 
0X13 




nypuAcuxunxic 


diphosphate 


XT 

xl 


TJ 
Xl 


pXJ 
L/XI3 




9 4-0- 

Diacetylthymine 


diphosphate 


XT 

xl 


XJ 
Xl 


PXT„ 
L/X13 




xnyixxine 


diphosphate 


H 


H 


CH 3 


0 


Cytosine 


diphosphate 


XJ 




i^n 3 




*r-^xv -mono- 

Oivwtjr 1^ V JT tU OXXXw 




H 


H 


CH 3 


0 


diacetyl)cytosine 


diphosphate 


H 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


H 


CH 3 


0 


5-Fluorouracil 
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R 1 


R 2 


R 3 

JEV 


R 6 


A 




diphosphate 


H 


H 


CH3 


s 


2,4-0- 

Til Q P mi t*o 1 

xj 1 ac eiyiuraci i 


uipno spnaie 


xi 


xt 


PTT^ 


0 


xryp 0 x anxnine 


uipno spud ic 


TT 
XT. 


xr 

XI 


PXT_ 


c 

0 


Diacetylthym 


oipno spnaie 


TT 
n 


XT 
£1 


PTT^ 
0x13 


0 

LJ 


1 iiyininc 


QipnobpudLw 


R 
n 


TT 

XI 


PTT^ 

wXT3 


Q 
O 


v^yiusinc 


triphosphate 


H 


H 


CH 3 


0 


2,4-0- 

jjiaceiyiuracii 


tripno spnaie 


il 


XI 


PTT-, 


n 
yj 


xi yp oxaninine 


uipnospnaie 


TT 


TT 
XT 


PTT-, 


n 


Diacetylthymine 


iTipiio spnaie 


TT 


XT 
XI 


PTT^ 

V^XT3 




xnyuxuic 


triphosphate 


H 


H 


CH 3 


0 


Cytosine 


tnphosphate 


TT 

H 


TT 
XT 


UXI3 


U 


4-(IM -mono- 
aceiyi jcyro sine 


rjipno spnaie 


il 


TT 
XT 


PTT-> 




diacetyl)cytosine 


inpno spnaie 


XT 

n 


XT 

XI 


PHi 


V-/ 




inpno spnaie 


XT 

xi 


XJ 
XT 


PTT* 
V-/XT3 


VJ 




triphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Tit 0 r» a f t rli tm r%t 1 

xj 1 ac eiy 1 uxdcii 


triphosphate 


TT 

xi 


TT 

XT 


PXT 


c 
0 


xiyp oxanixnne 


uipno spnaie 


TT 

Xl 


XT 

XT j 


PTT^ 
v^XT3 


c 


Diacetylthymine 


uipnospnaie 


T_r 

XI 


TT 

XT 


PXT. 


c 

0 


x jj.yjj.jLu.iv 


mpno spnaie 


TT 
XT 


XT 
XT 


PTT-, 
0x13 


c 

0 


v^y cubujc 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,4-0- 

T)i a r fttvl 1 1 r ftcvi 1 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,4-0- 

Diacetylthymine 
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R 1 


R 2 


R 3 


|r 6 


X 


Base 


mononhosrih ate 


m on OTiho snhate 


m onnoho <5 n h ate 

1 11 U 1 1U^/1 IV O^y UULV 


v-/i 3 


o 


TVivminp 
j. ii y iiinic 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Cytosine 


m ati nn h a cnh a fp 
niunup nu opudic 


m ATI AAll A Qnh a fp 


m ati aa Vi a Qnh a fp 

illUHUpilVJoUllClLW 


wi 3 


o 


*t~^in -muno- 

avjCtyi ^ujr lUolllC 


liiunupiiu spndic 


mrvn ati nn cnn 
lilUilupilU&pilaLC 


m r\T\ nn V* n cn Vi a fp 
illUllupilUopilalC 




o 


diacetyl)cytosine 


XIlvJllUpiJ.UopXld.LC 


m r>n at» n r» cn n n tf> 
liiunupiiu op lldlC 


m rm nnVt n cnVi a 1"P 
IXLUllUpilU opildlC 




o 

V-/ 


T Ti*?i 1 

LJidUll 


ai atiaah AQAVinfp 
lJlvJllupi.lUopilu.lC 


TT1 A A A A Vl A CA Vl K\ f"P 
1U.U 1 lUp 11U op 11a. 1. w 


ttiatiaaVi ACAhatp 

UlUIlUpilU oUlld I w 


>^i 3 


o 


^ — "PI n ataii t a r» 1 1 
•?~X^ lUUXUUXdUll 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

u lauc iy luraci 1 


monopno spnaie 


monopno spnaie 


monopno spnaie 


^P3 




riypoAanurunc 


monopno spnaie 


monopno spnaie 


monopnospnaie 




C 
a 


Diacetylthymine 


niunupxio opndic 


IIlUIlUpilUopildLC 


m rvn rvn Vi n cnh q+p* 
luuuupiiu opiiaic 


v/l?3 




1 iiyilXlIlC 


monophosphate 


monophosphate 


monophosphate 


CF 3 . 


s 


Cytosine 


nionop no spndic 


m ati rvnVi r\ cm n QtP 
mOUUpilU SJJlldlC 


iyi An r\nTi r\ cnh ufp 
lllUllupilUopilalC 


PF„ 




A_/~\T™Tn An r\— 
*T"^1> ~111U11U** 

a r p t vl ^ r vt a <5i a p 


monopno spndic 


■m r» n rvn Vi a en Vi £J fp 

inuHupnuspiidic 


TA ATI AA Vl ACAVl 5*f"P 
1X1U llUpilU opild LC 


TFt 




diacetyl)cytosine 


monopnospnaie 


monopnu spndic 


monopno spndic 


PFo 


C 


WlaCll 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluoronracil 


aceiyi 


aceiyi 


acetyl 


PC, 


n 


H-^rN^iN- 

diacetyl)cytosine 


acetyl 


acetyl 


aceiyi 


Ci^3 


c 
o 


/l /XT VT 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


z-Dromo- 
vinyl 




A r\T XT 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 
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iv 


P 2 


XV 


IV 




]}qca 


TT 
n 


u 

XX 


TT 

XX 


PH* 


n 


ft _ C\ .op ptvl 

guanine 


tr 

XX 


TT 

XX 


TT 

XX 


PH? 


n 

VV 


R-fln c\xc\ on an in p 

O JiUUl U ti UdXlXXL c 


TT 
XX 


TT 
XX 


tr 

Xi 


PTT-, 


n 


011QT11T1P i 

gjUaliiXIC 


rr 

Jtl 


pr 

XX 


TT 
n 


*w'XX3 




\j " , xn - 1x1 du c 1 y 1 j - 

adenine 


TT 

ri 


TT 
XX 


TT 

Xi 


PTT^ 


vJ 


z- iiuoro aci cnine 


TT 

Jtl 


TT 
XX 


XJ 

xl 


PTTo 
Vvli.3 




O - 11 UUTQ auCIillie 


H 


H 


H 


CH 3 


0 


2,8-difluoro- 

allCIXlUU 


H 


H 


H 


CH 3 


0 


adenine 


TT 

H 


TT 

ri 


TT 

rl 


fTT 


Q 


z- {in , in - ai ac eiyi )- 
guanine 


TT 

H 


TT 
XI 


TT 

rl 


Vvrl3 


O 
O 


o-v/" aceiyi 
guanine 


TT 

rl 


IT 
XX 


TT 
n 


PTT* 


Q 
O 


O ~ XI UUi KJ g UaXXUXC 


TT 
XX 


TT 

XX 


rr 

XX 


PTTa 


C 


cniaTiinft 


TT 

±1 


ix 


TT 

XX 


V/XX3 


c 


adenine 


TT 

H 


TT 

ri 


TT 

Jtl 


VvXX3 


c 


z - iiuoro aQenine 


TT 

H 


TT 

rl 


TT 

rl 


pu 
V-/X13 


Q 


0 -iiuoro auenine 


H 


H 


H 


CH 3 


s 


2,8-difluoro- 

0 rJ c»-n i n 
clUCliJXiC 


H 


H 


H 


CH 3 


s 


adenine 


monophosphate 


TT 

rl 


TT 

XX 


pTT 




Oil QY11T1 P» 

gucuxxue 


monophosphate 


TT 

H 


TT 

rl 


Oxx3 




o-vj-acecyi 
guanine 


1X1U UUpXLU d|JIlalO 


H 


H 


CH 3 


0 


8 -fluoro guanine 


monophosphate 


H 


H 


CH 3 


0 


guanine 


monophosphate 


H 


H 


CH 3 


0 


6-(N,N-diacetyl> 
adenine 
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R 1 


R 2 


R 


R 6 


X 


Base 


monophosphate 


TJ 

ri 


TT 

ri 


/~1TT 
CH3 


U 


2-fluoroadenine 


monophosphate 


TT 

H 


TT 

rl 




u 


8-fluoroadenine 


monophosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


0 


adenine 


monophosphate 


H 


H 


CH3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


TT 

H 


TJ 

rl 


CH 3 


CI 

s 


6-O-acetyl 
guanine 


monophosphate 


TT 

H 


TT 

H 


/ITT 

CH 3 


s 


8-fluoroguanme 


monophosphate 


TT 

H 


TT 

H 


/""ITT 

CH 3 


s 


guanine 


monophosphate 


H 


TT 

H 


/-ITT 

CH 3 


s 


/* /\t XT J* a i\ 

6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


H 


TT 

H 


/-ITT 

CH 3 


s 


8-fluoroademne 


monophosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


adenine 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


diphosphate 


H 


H 


CH 3 


0 


6-O-acetyl 
guanine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


diphosphate 


H 


TT 

H 


CH3 


0 


guanine 


diphosphate 


TT 

H 


TT 

H 


CH 3 


/"\ 

0 


o-pN^N-diacetyl)- 
adenine 


diphosphate 


H 


TT 

H 


CH 3 


0 


2-fluoroadenine 


diphosphate 


TT 
il 


TJ 

xi 


Uri 3 


u 


8 -fluor oadenine 


diphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH 3 


0 


adenine 
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R 1 


R 2 


R 5 


R 6 


X 


Base 


mpnuspridLc 


tt 


XI 


L/X13 


0 


9_fiM W.rfiarpfvl 1 
gUaXXUlC- 


H i -nTi n en ri a tp 


XI 


H 

XX 


\-*xx3 


<3 


-O-j? r ptvl 

guanine 


UlyXiVj ojjixclig 


XX 


H 

J. J. 


v^xxj 


g 


5?-flnnrncnianine 

O J.1 UAJ1 \J g HcU LU IV 




XX 
XX 


"FT 

XX 


PTT, 
V-/XX3 


Q 
ij 


cnianiTiP 


uipnu SpiLdLC 


XX 


XX 


PTTo 

VwrJLXj 


C 


N-HiarptvIV 

U~^l^ 5 l>-VAIaVCiyi I™ 

adenine 


Uip XIU bp XLdX C 


TT 

XX 


TT 

XX 


v^xx.3 


Q 


9 -"fin nrn a rl prnn p 


Ul UliU bp lid. 1 C 


XX 


H 

XX 




s 


S -f"l nnrna H phi n p 


diphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 

nrl PTYTnP 

OA-LGLIllit/ 


diphosphate 


H 


H 


CH 3 


s 


adenine 


triphosphate 


TT 

xi 


T_r 

XX 


\^X13 




z. - jin ,in -en ac e tyi j - 

gUdlXillC 


iTip nospxiaie 


XX 


TT 

XI 


V-/X13 


n 


fi-0-i*rptv1 

guanine 


Uxpno spnaie 


TT 
XI 


II 

rx 


PR, 
V-/XX3 


0 


0 "Xl UAJl u g UaXiXlXC 


tnpnospnare 


IT 
XX 


TT 

XX 


0X13 




oiicininp 
gUdXXLLlC 


triphosphate 


TT 
XI 


TT 
XI 






^ HvT XT Hi'cj^^H/n 
o-^iN 3 iN-Gxaceiyij- 

adenine 


xnp no spnate 


TT 
XI 


TT 


PTT-, 


n 


0 —fli 1 nrn q H PTti n p 
Zt~XlUUlUaU.wiXUXv 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 


tnpnospnaie 


TT 

XX 


TT 

XX 


PR^ 




adenine 


triphosphate 


TT 

xl 


XI 


PU 
v^Xl3 






trinh n srVh ate 


H 


H 


CH 3 


s 


6-0- acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


H 


H 


CH 3 


s 


guanine 
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R 1 

IV 


R 2 


R 5 

JV 


XV 


Y 




frit-i V\ r\ ct\\*\ Q"f p 
LnpilUopilalw 


XX 


XX 




c 


N-diacetvlV 
adenine 


nn r\ OY\r\ of"£» 

inpno spna le 


tr 

XI 


IX 


v^iXj 


c 


9 -f] n nvn a H en in ft 


■fin *\1n rs cy\ Vi o+ p 

trip no spnaie 


rr 
n 


H 


V/XX3 




S-fliinrnaHeniTie 

O ilUUlUoUVlLUiV 


triphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


adenine 


monopho sphate 


monop no spnaie 


•m f\T\ nun r\ enn q fp 
XUUJXUpiiUapilalC 




0 




monopnospnate 


monopno spnaxe 


xlXUxlupilUopilaiC 


v>173 


0 


guanine 


inonop no spnaie 


mrvnrvr*Vincr^n5itp 
LLLOLlUpilU op iia I C 


nrinnnnhn annate 




0 


8 -fl 110 to Piianine 


mo nop no spxiai c 


■m nti rmH n cn h q tp 

LllUIiU UliUoUllalV 


m nn nn n n n ate 

111 VJ11V./LJHVJ OJJUO. 


CFt 


0 


oTipxiine 


monop Dospnaie 


uionopuo spnaie 




vi 3 


0 


6-rNT N-diacetvlV 
adenine 


monopno spnaie 


monopnospnaic 


m r\n nn Vi 0 c n V» Q f"P 
lilUilUpilUopilalC 


TFn 
\^r 3 


0 


9 -fin nrna H ptiiti ft 


monopno spnaie 


monopnospnaic 


XXiUJUUpilU bpilaLC 


TFi 


0 


R-flnnrn?iHpninft 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


adenine 


monophosphate 


monopho sphate 


monopno spnaie 




c 

0 


9 -fM "KT-di acetvl V 

L. ~ ^1 n 9 1> ~UX avC I J 7 x J ~ 
glial XLXLw 


monopho sphate 


monopno spnaie 


monopnospnaio 


VvF 3 




guanine 


monopho sphate 


monopnospnaic 


rn /"\n/~\T"\h f\ 0 ri ofp 
LLLULlUpiIUopilalC 


^3 


s 


S-fliinrnpnanine 


monopho sphate 


monopno spnaie 


Ixioiiop HO bpilaic 


^ r 3 


c 


oiinninp 


monophosphate 


monopnospnaic 


monopno spnaie 


^r 3 


0 


6-/7vT N-diacetvlV 
adenine 


m on otvho snhate 


monODho snhate 


monopho sphate 


CF3 


s 


2-fluoroademne 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,8-difluoro- 
adeiiine 
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R 1 


R 1 


R 3 


R 6 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula XI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




OR 2 R 7 

(XD 

wherein: 



R 1 


R z 


R 7 


B 6 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


H 


H 


CH 3 


0 


Hypoxantbine 


H 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


H 


H 


CH 3 


0 


Thymine 


H 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


Uracil 


H 


H 


H 


CH 3 


0 


5-Fluorouracil 


H 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


H 


CH 3 


s 


Hypoxanthine 
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P 1 


p 2 
K 


X>7 
XV 


p* 


A 


Base 


TT 

xl 


TT 
XI 


TT 

xl 


CXI3 


Q 
O 


^, 4-u- JJi acetyitnymme 


TT 

H 


TT 

xi 


TT 
XI 


nrr 
CM3 


O 
O 


Thymine 


TT 

H 


TT 

XI 


TT 

xl 


piTT 


0 
0 


uytosine 


TT 

xi 


TT 
XI 


TT 

xl 


LJI3 


0 


-mono-acetyijcytosin 


TT 

xi 


TT 
±± 


TT 
Xl 


Cn.3 


c 
0 


4-jtn jXN -aiaceiyi j cyio sme 


TT 


TT 

xi 


TT 
Xl 


Uxi 3 


c 
0 


Uracil 


TT 

H 


TT 
XI 


TT 

xl 


P^tt 
CXI3 


Q 
O 


5 -Fluoro uracil 








CXI3 






monophosphate 


TT 

XI 


TT 
XI 


pTT 
CH3 


p\ 
U 


z ,4-u-JJi ac e tyiuracii 


monophosphate 


TT 

H 


TT 
XI 


pTT 

Cxi 3 


p^ 

u 


Hypo xanthine 


monophosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 1 


monophosphate 


TT 

H 


TT 

xi 


Cxi 3 


p\ 
u 


Thymine 


1 1 A. 

monophosphate 


TT 

H 


TT 

H 


pTT 

CH 3 


p\ 


Cytosine 


monophosphate 


H 


H 


/""ITT 
CH3 


0 


4-(N-mono- 

acetyl)cytosine 


monophosphate 


H 


TT 

H 


PTT 
CH3 


PA 

0 


4-(JN , iN - diac ety 1 ; cyto sme 


monophosphate 


TT 

H 


TT 
Xl 


P'TT 


p\ 

u 


Uracil 


monophosphate 


H 


TT 

xl 


L,xi 3 


p\ 

u 


j-r moro uracil 


monophosphate 


TT 

H 


TT 

xl 


PTT 
CH3 


c 
0 


z,4- u-uiaceiyiuracu 


monophosphate 


H 


TT 

H 


PTT 

CH 3 


ri 

s 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monophosphate 


H 


TT 

H 


CH 3 


s 


Cytosine 


monophosphate 


H 


TT 

H 


/""ITT 
CH.3 


0 

s 


4-(N-mono- 

0 r] I/it rrv> mti 0 

aceLyi^cyiosuie 


monophosphate 


TT 

H 


TT 

xi 


P^TT 


0 

0 


4-( k JN,iN -aiacetyijcyiosine 


monophosphate 


H 


TT 

H 


piTT 

CH 3 


s 


Uracil 


monophosphate 


TT 
Xl 


TT 
XI 


V-^Xl3 


c 


^ -T71 1 1 arm l t*ci f*i 1 


diphosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylurac 


diphosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


diphosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 
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R 1 


R 2 


R 7 


R 6 


X 


Base 


aipnospnaie 


TJ 

Xi 


TJ 
XI 


UXI3 


n 


inymine 


uipno spnai e 


TJ 

n 


XI 


PTT. 


r\ 


rir\ ctt"\ 0 

\^yiosme 


uipno spnaie 


TJ 
XI 


TJ 
Xi 


V-^Xl3 


n 


h-^in -mono - 
aceiyi ^cyiosme 


ajpnospnd.Le 


TJ 
XI 


XI 


PTT-, 


n 


*f-^iN,iN -uiaceiyij cyiosme 


aipnospnaie 


TJ 
Xl 


TT 
XI 


V^X13 


n 


Uracil 


uipno sp na i e 


xl 


TT 
XI 


PTT. 
OXI3 




d -r luorouracii 


aipnospnaie 


TT 

XI 


TJ 
Xi 


PTT. 


c 


z,,h-\j -u iau c ly luxdcu. 


QipHU Spilai C 


TT 

XI 


TT 

Xi 


PTT„ 


0 




aipnospnaie 


TJ 
XI 


TT 
XI 


PTT. 


0 


z , h - cz-uiac e tyi mym 


uipno spnai e 


TJ 
XI 


TJ 
XI 


PTT. 
1^x13 


c 


xnyixLuic 


aipnospnaie 


TT 
Xl 


TJ 
Xi 


PTT. 
\^/Xl3 


0 

0 


v^yiosine 


triphosphate 


TJ 
Xl 


TT 
XI 


PTT. 
OXI3 


r\ 
\j 


z - u-ui acei yiurac li 


tnpnospnate 


TJ 
XI 


TJ 

Xi 


PTT. 




TTt tt\ r\"V qtj t n 1 n f» 
XXyp O A ail Li JUL LLC 


triphosphate 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


tnpnospnate 


TJ 
Xl 


TJ 
Xl 


PTJ 
UXI3 


w 


lnynune 


triphosphate 


TJ 

xi 


TJ 
Xl 


PTJ 
UXI3 


r\ 

VJ 


v^yiosme 


triphosphate 


TJ 

xl 


TJ 

xl 


PTJ 
V^il3 


U 


4-^iN^mono- 
aceiyi/cyiosine 


triphosphate 


TJ 
Xl 


TJ 
Xi 


PTT. 


\j 


H-^iNjiN^uiaC/viyi ^t»yios 


mpnospnate 


TJ 
Xl 


TJ 
XI 


PTT. 

0x13 


n 


Uracil 


triphosphate 


TJ 
Xl 


TJ 
Xl 


PTJ 

L/X13 


r\ 

\j 


j -r luoro uracil 


triphosphate 


TJ 

xi 


TJ 
Xl 


PTJ 

L^Xl3 


Q 
O 


z,*t-\j-jJiaceiyiuracn 


triphosphate 


TT 

xl 


TJ 
Xl 


PTT 

^Xl3 


Q 


Tit m ^> v on fn 1 n 0 

xiyp ox aninine 


triphosphate 


TJ 

Xl 


TJ 
Xl 


PTT. 
0XI3 


C 


z ,*t- -uiace iy iinym 


tnpnospnate 


TJ 
Xl 


TJ 
XI 


PTT. 


c 


lnyuiinc 


tnpnospnate 


TJ 
Xl 


TJ 
XI 


PTJ„ 
l_^Xl3 


C 
O 


l rfrtplTIP 

v^yiosme 




m on ntVh n Vi ate 


Br 




0 


2 4-O-Diacetvluracil 


monophosphate 


monophosphate 


Br 


CF 3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


Br 


CF 3 


0 


2,4-O-DiacetylthyTXiine 


monophosphate 


monophosphate 


Br 


CF 3 


0 


Thymine 
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R 


D 2 

R 


R 


R 


X 


Base 


monophosphate 


monophosphate 


Br 


/-IT? 
CF3 


O 


Cytosine 


monophosphate 


monophosphate 


Br 


CF 3 


0 


4-(N-mono- 
aceiyLjcyiosine 


monopho sphat e 


monophosphate 


JDX 


pt? 

^3 


a 
\J 


*f-\iN jiN -uiacciyi jcyiosine 


monopho sphate 


monopho sphate 


D- 
DT 


PT? 


vJ 


uracil 


monophosphate 


monophosphate 


Br 




U 


j -r ruoro uracn 


monophosphate 


monophosphate 


Br 


CF3 


S 


2,4-U-Diacetyluracil 


monophosphate 


1 1 A 

monophosphate 


Br 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


Br 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


Br 


or? 


0 


Inymine 


monophosphate 


monophosphate 


Br 




0 

0 


i^ytosme 


monophosphate 


monopho sphate 


h>r 




0 


H-^iN-mono- 
acetyl)cyto sine 


1 1 A 

monophosphate 


monophosphate 


Br 


CF 3 


c 


4- (N,N-diace tyl) cytos 


monophosphate 


monophosphate 


Br 


CF 3 


O 
O 


Uracil 


monophosphate 


monophosphate 


Br 


Lr 3 




0 -r iuorour acu 


acetyl 


acetyl 


N02 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acexyi 






Q 




acetyl 


acetyl 


N02 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


N02 


2-bromo- 
vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XII axe prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(XH) 

wherein: 
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R 1 


R 6 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


0 


Hypoxantiiine 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


CH 3 


0 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N -mono -acetyl) cytosine 


H 


CH 3 


0 


4-fN N-diacetvDcvtosine 


H 

XX 


CH 3 


0 


Uracil 


XX 


CH* 


0 


5-Fluorouracil 


H 

XJ. 


YvJ.X 3 


s 


2.4-O-Diacetvluracil 


H 

XX 


CH 3 


s 


Hyp ox an thine 


H 


CH 3 


s 


2,4-O-Diac etylthymine 


XX 


VXlj 


s 


Thymine 


XX 


NvXA 3 


s 


Cvtosine 


xl 


v-/n 3 


s 

0 1 


ono - acetvll cvtosine 

"T yl" XXX\JXl\J HVVVJf jl/VJf lUOlUV 


U 

XX 


V-/X13 


s 


4-fN TsT-diacetvl^cvtosine 


H 

XX 




s 


Uracil 


H 


CH 3 


s 


5-Fluoroiiracil 


monon ho snhat e 


CH 3 


0 


2,4-O-Diacetyluracil 


m on on h n <Nnh ate 




0 


Hvd ox anthine 

x jl j %y \y *± U1AVIAA 1 AW 


ILLUllUpilUbpilctLC 


VvXX 3 


0 


2 4-Q-r)i acetvlthvmine 


in uiiopiiospiiaic 


v^Xl 3 




TVivminf* 

1 lljf lillXlw 


IllUflUpilUopjialC 


v^n 3 


0 


PvtnQinp 


mrm nnh n ^nli te 

1 11 \J 1 LsJ LJllyJ O L/i l<LL w 


v-*.l.l 3 


0 


4-fN-mono -acetvH cvtosine 


m on mVh n <;nh ate 




0 


4-fN N-diacetvncvtosine 


m on nn hosnh at e 


CH 3 


0 


Uracil 


m An nrih o ^nh ate 


Vllj 


0 


5 -Fluorouracil 


monophosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CH 3 


s 


Hypoxanthine 


monophosphate 


CH 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


CH 3 


s 


Thymine 
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R 6 


X 


Base 


monophosphate 


CH 3 


s 


Cytosine 


monophosphate 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CH 3 


s 


Uracil 


monophosphate 


CH 3 


s 


5-Fluorouracil 


diphosphate 


CH 3 


0 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


0 


Hypoxanthine 


diphosphate 


CH 3 


0 


2,4-O-Diacetylthymine 


diphosphate 


CH 3 


0 


Thymine 


diphosphate 


CH 3 


0 


Cytosine 


diphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


CH 3 


0 


Uracil 


diphosphate 


CH 3 


0 


5-Fluorouracil 


diphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


s 


Hypoxanthine 


diphosphate 


CH 3 


s 


2,4-O-Diacetylmymine 


diphosphate 


CH 3 


s 


Thymine 


diphosphate 


CH 3 


s 


Cytosine 


triphosphate 


CH 3 


0 


2,4-O-Diacetyluracil 


triphosphate 


CH 3 


0 


Hypoxanthine 


triphosphate 


CH 3 


0 


2,4-O-Diacetylmyrnine 


triphosphate 


CH 3 


0 


Thymine 


triphosphate 


CH 3 


0 


Cytosine 


triphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


triphosphate 


CH 3 


0 


Uracil 


triphosphate 


CH 3 


0 


5-Fluorouracil 


triphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


triphosphate 


CH 3 


s 


Hypoxanthine 


triphosphate 


CH 3 


s 


2,4-O-Diacetylmymine 
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R 1 


R" 


X 


Base 


triphosphate 


CH 3 


s 


Thymine 


trinhosohate 


CH 3 


s 


Cytosine 


monophosphate 


CF3 


0 


2,4-O-DiacetyluraciI 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


CF 3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


CF 3 


0 


Cytosine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 


monoDhosDhate 




0 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


CF 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CF3 


s 


Hypoxanthine 


monopho sphate 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


CF 3 


s 


Thymine 


monoohosohate 


CF 3 


s 


Cytosine 


monophosphate 


CF 3 


s 


4-(N-mono-acetyl)cytosine 


monopho sphate 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


monopho sphate 


CF 3 


s 


Uracil 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl . 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N > N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




Base 



R' r 7 

(xvn) 
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wherein: 



_ 1 

R 


R 


R 


X 


Base 


R 


R 


H 


CH 3 


H 


0 


2,4-O-Diacetyluracil 


NHAc 


Me 


H 


CH 3 


H 


0 


Hypoxanthine 


NH2 


Me 


H 


CH 3 


H 


0 


2,4-O-Diacetylthymine 


NHAc 


Me 


H 


CH 3 


H 


0 


Thymine 


NH2 


Me 


H 


CH 3 


H 


0 


Cytosine 


NH2 


Me 


H 


CH 3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


H 


CH 3 


H 


0 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


H 


CH 3 


H 


0 


Uracil 


NH2 


Me 


H 


CH 3 


H 


0 


5-Fluorouracil 


NH2 


Me 


H 


CH 3 


H 


s 


2,4-O-Diacetyluracil 


NHAc 


Me 


H 


CH 3 


H 


s 


Hypoxanthine 


NH2 


Me 


H 


CH 3 


H 


s 


2,4-O-Diacetylthymine 


NHAc 


Me 


H 


CH 3 


H 


s 


Thymine 


NH2 


Me 


H 


CH 3 


H 


s 


Cytosine 


NH2 


Me 


H 


CH 3 


H 


s 


4-(N-mono-acetyl)cytosine 


NHAc 


Me 


H 


CH 3 


H 


s 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


H 


CH 3 


H 


s 


Uracil 


NH2 


Me 


H 


CH 3 


H 


s 


5-Fluorouracil 


NH2 


Me 


monophosphate 


CH 3 


H 


0 


2,4-O-Diacetyluracil 


NHAc 


Me 


monophosphate 


CH 3 


H 


0 


Hypoxanthine 


NH2 


Me 


monophosphate 


CH 3 


H 


0 


2,4-O-Diacetylthymine 


NHAc 


Me 


monophosphate 


CH 3 


H 


0 


Thymine 


NH2 


Me 


monophosphate 


CH 3 


H 


o 


Cytosine 


NH2 


Me 


monophosphate 


CH 3 


H 


0 


4-(N-mono-acetyl)cytosine 


NHAC 


Me 


monophosphate 


CH 3 


H 


0 


4-(N,N-diacetyl)cytosine 


NHAc 


Me 


monophosphate 


CH 3 


H 


0 


Uracil 


NH2 


Me 


monophosphate 


CH 3 


H 


0 


5-Fluorouracil 


NH2 


Me 


monophosphate 


CH 3 


H 


s 


2,4-O-Diacetyluracil 


NHAc 


Me 


monophosphate 


CH 3 


H 


s 


Hypoxanthine 


NH2 


Me 


monophosphate 


CH 3 


H 


s 


2,4-O-Diacetylthymine 


NHAc 


Me 
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R 1 

XV 


R 6 

XX. 


R 7 


x 




XV 


R 10 

XV 


m on onh n ^nli a fp 

lAlUilupilWDpiiOXt/ 


V-/JLJ.3 


H 

11 


s 


Tnvmine 

1 XI Y XIXX1XV 


NH2 


Me 


rnnn rvnho^Wh atp 




H 


s 


Pvtosine 




Me 

lVXw 


rnonoohosnhate 




H 


s 


4-fN-iiiono-acetvncvtosine 


NHAc 


Me 


m on onh o snh at e 

IXXVSllly LJXIW/O L/Xltll 1/ 


wllj 


H 

XX 


s 


N-diacetvl^cvtosine 




Me 


m nn nnh n ^Wh a t p 

IIIVJIIU piiv D L/llO.1. w 


V-/J.X3 


H 

IX 


s 


T Tracil 


NH2 


Me 


m on onh o <»nfi a tp 


Ollj 


R 

XX 


s 


5 -Fl uoro uraci 1 


NH2 


Me 

XVXw 


flinhosrVh afp 


vllj 


H 

XX 


0 


2 a cetvl uracil 


NHAc 


Me 

IVXw 


H i nVi r% cWh a tp 




H 

XX 


0 


Wvn 0 y a n fhi n p 

X X V U UAftl LvlllXlw 


NTT? 


Mp 
ivxc 


it i Ji n c ri n £t t"p 
UipilUipiialw 




u 

XX 


0 


9 ^-O-T^iarpfvltTivminp 

^•3*T V-/ x^iauwiyiLiiyxiiiiiv^ 


7nJH2 

1NXXZ> 


Mp 

IVXC 


H i fiTi r» QnTi a tp 
LLipilUbjJlltlLC/ 


V^XX3 


XX 


0 


TVivminp 
x 11 y 111111 w 




Mp 


H i n Vi n <?r>Ti a t p 

UXpiXUoLJXIClkV 


CH^ 


H 

XX 


0 


Cvtn^ine 

v^jr Lv^oxiiw 


l^lXX^ 


Me 

lYXw 


(\ inVi a QnVi atp 


^xi.3 


H 

XX 


0 


4-rN"-mono-aoptv1^ovf o^in p 


NHAc 


Me 

IVXC 


HirthncfWiatp 
Uipixuopiiaxc 


V-/X13 


H 

IX 


0 


4-rNT T^J-Hiflretvl^rvtn^ 


NHAc 


Me 

IVXw 


LLipiiucspilaLC 


wn.3 


XX 


0 


TTraril 


NH2 

1NXXX* 


Mp 


aipno spnaie 


V^il3 


H 

XX 


v/ 


J - P lUUIvJ UXdull 


"NTH? 


Mp 
ivxc 


Qipnospnaie 




ii 


c 

0 


Z.j*r- w-JL^laX/CiyilU d-L/Ii 


"MR? 


Mp 
lYlc 


cup no spnaie 


vvxl/j 


TJ 

XX 


c 


W^/n r\v an tin* n p 
xx yp UAaiiiiunv 


WTO 

IN JTXx^ 


Mp 

1VXC 


UipilUopiiaLC 


V/113 


IX 


c 

0 


2 xt-O-Fliaretvltlivminp 

A> 9 *t v/ X-/ x a w« w i jr x tlx j xxiixi^ 


NHAc 


Me 


H i nTi n Qnli atp 


0113 


H 


s 


Thvmine 

X XX Y+* LXiXW 


NH2 


Me 

l"lv 


HinViOQuViatft 

uiuiiuopiiaLo 




H 


s 


Pvtosine 


NH2 


Me 

1T1V 


■fn'rVVi f\ qt\V\ *xt p 
II lpuuopilal C 


PH. 


XX 


0 


9 4-0-F)"inrptvliiraPTl 

■^»3^ V«/ 1/laUbl V 11X1 aLll 


TSfHAc 


Me 

1YXC 


iTipiio sp Dale 


OX13 


XJ 

XX 


n 


xxyp u a aiiuijjxc 




Mp 

lYXC 


iripno spnai e 


LII3 


R 

XX 




<C j*T"- LaXsKZiy ILLiy JLLLLU.C 


iNxx-rVt/ 


Mp 
1YXC 


LlJ.pilUbpiid.lC 




H 

XX 


n 


TnT/miTIP 

i iiyiiiixic 


NH2 


Mp 

1YXC 


trinhosnfiatp 
ii lpiiuo puait' 


PHi 


H 


0 


Pvto^inp 


NH2 


Me 


trinriosnhate 


CH 3 


H 


0 


4-fNf-mono- acetvDcvtosine 


NHAc 


Me 


trinho ^nhate 


CH 3 


H 


0 


4-CN N-diacetvl^cvtosine 


NH2 


Me 


triphosphate 


CH 3 


H 


0 


Uracil 


NH2 


Me 


triphosphate 


CH 3 


H 


0 


5-Fluorouracil 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


2,4-O-Diacetyluracil 


NH2 


Me 


triphosphate 


CH 3 


H 


s 


Hypoxanthine 


NH2 


Me 
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R l 


R 6 

XV 


R 7 


x 


Base 


R 5 


R i0 

XV 


tri nh o <mh ate 


v-*Xa>3 


H 


s 


2 4-O-Diacetvlthvmine 

1 V-/ L/lttvWljr XUX V lllXXXW 




Me 


trinho^hate 

vi iivjouiiaiv 


CHt 


H 


s 


TTivmine 

A 1IJ AAAALAW 


NH2 


Me 

XrXw 


triuhosnhate 


CH3 


H 


s 


Cvtosine 


NH2 

X XJ.iA» 


Me 


m on onh o sob at e 


vvx 3 


H 


0 


2 4-O-Diacetvliiracil 


NH2 


Me 


Tnononhosnhate 

AAAVf AAw L/A 1U J L/1ACI L w 


CFi 


H 


0 


Hvn oxanthin e 


iUlfc 


Me 


ni ononhosnh ate 


vvA 3 


H 


0 


2 4-O-Diacetvltbvmme 

■ J^JUwWljr XUlJf AAAAAAw 


NH2 


Me 

XYXw 


m ononhosnh ate . 


CFi 

V-/J. 3 


H 


0 


Thvrrnne 

X AX Jr 1 1 1 1 1 Iv 


NH2 


Me 


m on onh n snh ate 

AAA w ilw UiAw 0 LJ AALA t w 


vvi. 3 


H 


0 


Cvtosine 


NH2 


Me 

XVXw 


mononhosnhate 


CF^ 

\~>X 3 


H 


0 


4- rN-mono - acetvll cvto sin e 

1 1A 1 AAAVp/ AAW UWV _/ * J J O AAA W 


NH2 


Me 


■monoohosoh ate 

AAAWJJLVJ pAAViJ 


CF^ 


H 


0 


4-(N N-diacetvn cvtosine 


NH2 


Me 

xvxw 


m on on h n ^nb a t e 

in vj i avj p ai \j o p a laiv 


CF^ 


H 


0 


Uracil 


NH2 


Me 

XYXW 


■mrvn rvn linen hat p 
illUilUpilUDpilaLC 


CFi 


XX 


0 


^-FliToronraril 
•/"x xu-uiuuxavix 


NH2 


IVxC 


mnn r\r\ h nciVh a fp 
lUUilUpilUapilaxG 




H 

XX 


s 


9 4-O-T^iaretvlnra.ril 

V«/ X^l<*.wW>vjr XVXX awU 


1NXXZ. 


Me 

IVXC 


Tyinnn"nhnQnh atp 


CFi 


H 

XX 


c 

LJ 


Wvnn y n n f n i n p 

1 1 VI »* 1 A LUXaXXw 


X NXXxV 


Me 

XVXw 


m on onTi o ^nh ate 

11X1/ IX V pilL/ op Xltt-Lw 


CF? 


H 


s 


2 4-O-Di acetvl thvmine 


NH2 


Me 

XVXvv 


m on onh o <inh ate 


CFi 

V-'A 3 


H 


s 


Thvniine 

A. AA Y AAAAAAV/ 


NH2 


Me 


m o n onh n<in hate 

AllVJllw'pilWDpXlCAVW 


CF^ 


H 


s 


Ovtosine 




Me 


tyi nn nnh n qtiVi ate 

111U1 lUpilU op 11 cue 


CF* 


H 

XX 


s 


4- rNI-m on 0- ae etvl ^ e vto ^ 1 n e 

r \^X^ XXXWXXV/ i*w w v J LJ\s J vvJUlv 


NH2 


Me 

XtXw 


mnnnY^Tinct^h aff> 
inUIlUpilUdpiiaLC 


PF^ 


XX 


c 

0 


*t-^in jiN~uxa.wCtyi j u y iu oiiiv 


NH2 


Me 


m nn ot\Vi r\ cnV\ a f p 
111 UilU pilUo pilttlw 


v^r 3 


H 

XX 


c 

0 


Ulavli 


7sTR"2 

1NX Ax# 


Me 

XVXw 


m nn nri Vi n cnVi a fp 
iUVJJJ.upilUapila.lv 




XX 


c 


^-Flimronfflpil 
~> x lUAji u ux auii 


NH2 


Me 

xvxc 


acetyl 


CH3 


H 


0 


4-(N,N-di acetyl)cytosine 


H 


Br 


acetyl 


CH 3 


H 


S 


4-(N,N~diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 


acetyl 


CH 3 


OH 


s 


4-(N,N-di acetyl)cytosine 


H 


Br 



Example 3: Preparation of S^-C-methylriboadeiiine 

The title compound can be prepared according to a published procedure (R.F. Nutt, 
MJ. Dickxiisoii, F.W. HoUy, and E. Walton, 'TBranched-chain sugar nucleosides. HI. 3'-C- 
me&yladenine J.Org. Chem. 1968, 33, 1789-1795) (Scheme 9). 
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Scheme 9 




OH OH BzO BzO OBz OBz 

(a) Ru0 2 / NaI0 4 ; (b) MeMgl / TiCU; (c) HC1 / MeOH / H 2 0; (d) BzCl / pyridine; (e) AcBr, 
HBr/ AcOH; (f) chloromercuri-6-benzamidopurine; (g) NH 3 / MeOH. 

In a similar manner, but using the appropriate sugar and pyrimidine or purine bases, 
the following nucleosides of Formula IE are prepared. 



Y 




wherein: 



R 1 


R 2 


R 3 


X 1 


X 2 


Y 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


H 


NH-cyclopropyl 


H 


H 


H 


H 


H 


NH-methyl 


H 


H 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


H 


NH-acetyl 


H 


H 


H 


H 


H 


OH 
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R A 


R 2 


R 3 


X 1 


X 2 


Y 


H 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


H 


S-cyclopropyl 


H 


H 


H 


H 


H 


F 


H 


H 


H 


H 


H 


CI 


H 


H 


H 


H 


H 


Br 


H 


H 


H 


H 


H 


I 


monophosphate 


H 


H 


H 


H 


NH 2 


monopho sphate 


H 


H 


H 


H 


NH-acetyl 


monophosphate 


H 


H 


H 


H 


NH-cyclopropyl 


monopho sphate 


H 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


H 


O-acetyl 


monooho sohat e 

iiivjuv u/iiv r ******* 


H 


H 


H 


H 


OMe 


mononhosohate 


H 


H 


H 


H 


OEt 


monooho SDhate 


H 


H 


H 


H 


O-cyclopropyl 


monopho sphate 


H 


H 


H 


H 


SH 


monopho sphate 


H 


H 


H 


H 


SMe 


monophosphate 


H 


H 


H 


H 


SEt 


monopho sphate 


H 


H 


H 


H 


S-cyclopropyl 

J ST ST J 


m ononho snhate 


H 


H 


H 


H 


F 


monophosphate 


H 


H 


H 


H 


CI 


monophosphate 


H 


H 


H 


H 


Br 


monophosphate 


H 


H 


H 


H 


I 


diphosphate 


H 


H 


H 


H 


NH 2 
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R 1 


R 2 


R 3 

XV 


X 1 


X 2 

XV 


Y 


d in ho ^nhate 


H 


H 

X X 


H 


H 

XX 


X^XX-dt/dyi 


ditVh orohate 

VU IsXL W OU11U Iw 


H 


H 

XX 


H 


H 

XX 


^TT-p vp 1 nnrnn v1 
x>ix x~v y vi upi up y l 


HiiVhnQnrtflfp 


XX 


XX 


H 

XX 


TT 

XX 


XNxx-ixicixiy i 


H i "n H crVh s»fp 


XX 


XT 

XX 


XT 

XX 


TT 

XX 


XNXT-CUiyX 


UXpXXUapXlaie 


i_r 

XX 


XT 

XX 


TT 

XT 


TT 
XT 


OXT 




XT 

XX 


XT 

XX 


H 

XX 


TT 

XX 


(l o f* tat "\ f I 

vJ- acetyl 


UXUXlUdLyiiaWv 


TT 

XX 


XX 


XX 


TT 

XX 


V>1YXC 


H iiVh n cr>fi a tp 


H 

XX 


H 

XX 


XX 


H 

XX 


OFt 


HiT^nrvcnnafp 
UipilUbpilaLC 


TT 

XX 


XT 

XX 


XT 

XX 


TT 

XT 


v/-cycioprop yi 


aipuospnaie 


XT 

XX 


XT 

XX 


TT 

XX 


XT 
XT 


cxr 

Oil 


alp no spn aie 


XT 

XX 


XT 

XX 


XT 
XT 


XT 

XT 


vIA/f« 


aipnospnaie 


XT 
XX 


XT 

XX 


XT 

XT 


XT 

XT 




QipilOopilaLC 


TT 

XX 


TT 

XX 


TT 

XX 


TT 

XT 


o - cy cioprop yi 


UXUXlUoUlldlC 


TT 

XX 


XT 

XX 


TT 

XX 


TT 

XX 


X? 

X 


QipilUbpildlC 


XJ 

XX 


TT 

XX 


XT 
XX 


XT 

XT 


n 


cup no spndic 


TT 

XX 


TT 

XX 


TT 

XX 


XT 

XX 




uipnospnate 


XT 

XX 


XT 

XX 


rr 

XT 


TT 

XT 


T 

X 


cnpno sp n aie 


XT 

XX 


TT 


TT 

XX 


TT 

XT 


XNXT2 


uxpno spn ale 


XT 

XX 


TT 

XX 


TT 

XX 


TT 
XT 


xnxt* acetyl 


mpxio SpUalc 


XT 

XX 


TT 

XX 


rr 

XX 


TT 
XT 


xn xx- c y c topi op y i 


tnpnospnaie 


XT 

XX 


TT 

XX 


XT 

XX 


TT 

XX 


XNxT-iiiemyi 


inpxio spnaxe 


XT 

XX 


TT 

xx 


TT 
XT 


TT 
XT 


iNXT-eLixyi 


tnp no spn aie 


XT 

XX 


TT 

XX 


TT 

XX 


TT 

XT 


OTT 

Oil 


mpno sp naie 


XT 

XX 


XT 

XX 


XT 
XT 


XT 
XT 


vjivxe 


tnpiiu spnaie 


TT 

XX 


TT 

XX 


TT 
IT 


TT 

XT 




uipno spnaie 


TT 

XT 


TT 

XX 


TT 

XT 


TT 

XT 


u/j/uiupiupjri 


mpno spnaie 


XT 

XX 


TT 

XX 


TT 
XT 


XT 

XT 


wavciyt 


rn nVi n ^nh atp 

Li J. L/llw OUllAlw 


H 


H 


H 


H 


SH 


triphosphate 


H 


H 


H 


H 


SMe 


triphosphate 


H 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


H 


S-cydopropyl 
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R 1 


R 2 


R* 


X 1 


X 2 


Y 


triphosphate 


H 


H 


H 


H 


F 


triphosphate 


H 


H 


H 


H 


CI 


triphosphate 


H 


H 


H 


H 


Br 


triphosphate 


H 


H 


H 


H 


I 


monophosphate 


monophosphate 


monophosphate 


H 


H 


NH 2 


monophosphate 


monophosphate 


monopho sphate 


H 


H 


NH-cvcloorotDvl 


monophosphate 


monophosphate 


monophosphate 


H 


H 


OH 


monophosphate 


monophosphate 


monopho sphate 


H 


H 


F 


monophosphate 


monophosphate 


monophosphate 


H 


H 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


H 


NH 2 


dir>ho soli ate 

VJdL/llV 0UJUU 


diohosDhate 


diphosphate 


H 


H 


NH-cvcIoototwI 


dinhostyhate 


diohosohate 


diohostthate 


H 


H 


OH 


riiiYhn^nhate 


dioho snhate 


dinho sohate 


H 


H 


F 


diniio snhate 


dipho sphate 


diphosphate 


H 


H 


CI 


triohosnhate 


triphosphate 


triphosphate 


H 


H 


NH 2 


triohosohate 


triphosphate 


triphosphate 


H 


H 


NH-cyclopropyl 


trinhosDhate 


trinhosDhate 


triphosphate 


H 


H 


OH 


trinhosohate 


triDhosDhate 


triphosphate 


H 


H 


F 


tri nh o snh ate 


trinho srjhate 


triDhosohate 

•xipiivkjpxxu»i«v 


H 


H 


CI 


H 


H 


H 


F 


H 


NH 2 


H 


H 


H 


F 


H 


NH-cyclopropyl 


H 


H 


H 


F 


H 


OH 


H 


H 


H 


F 


H 


F 


X.X 


H 


H 


F 


H 


CI 


H 


H 


H 


CI 


H 


NH 2 


H 


H 

XX 


H 


CI 


H 


NH-cyclopropyl 


H 

XX 


H 

XX 


H 


CI 


H 


OH 


H 


H 


H 


CI 


H 


F 


H 


H 


H 


CI 


H 


CI 


H 


H 


H 


Br 


H 


NH 2 


H 


H 


H 


Br 


H 


NH-cyclopropyl 
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R 1 


R* 


R 3 


X 1 


X 2 


Y 


H 


H 


H 


Br 


H 


OH 


H 


H 


H 


Br 


H 


F 


H 


H 


H 


Br 


H 


CI 


H 


H 


H 


NH 2 


H 


NH 2 


H 


H 


H 


NH 2 


H 


NH-cyclopropyl 


H 


H 


H 


NH 2 


H 


OH 


H 


H 


H 


NH 2 


H 


F 


H 


H 


H 


NH 2 


H 


CI 


H 


H 


H 


SH 


H 


NH 2 


H 


H 


H 


SH 


H 


NH-cyclopropyl 


H 


H 


H 


SH 


H 


OH 


H 


H 


H 


SH 


H 


F 


H 


H 


H 


SH 


H 


CI 


acetyl 


H 


H 


H 


H 


NH 2 


acetyl 


H 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


H 


OH 


acetyl 


H 


H 


H 


H 


F 


acetyl 


H 


H 


H 


H 


CI 


acetyl 


H 


H 


F 


H 


NH 2 


acetyl 


H 


H 


F 


H 


NH-cyclopropyl 


acetyl 


H 


H 


F 


H 


OH 


acetyl 


H 


H 


F 


H 


F 


acetyl 


H 


H 


F 


H 


CI 


H 


acetyl 


acetyl 


H 


H 


NH 2 


H 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


H 


OH 


H 


acetyl 


acetyl 


H 


H 


F 


H 


acetyl 


acetyl 


H 


H 


ci 


acetyl 


acetyl 


acetyl 


H 


H 


NH 2 


acetyl 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


H 


OH 
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R 1 


R 2 


R 3 


X 1 


X 1 


Y 


acetyl 


acetyl 


acetyl 


H 


H 


F 


acetyl 


acetyl 


acetyl 


H 


H 


CI 


monophosphate 


acetyl 


acetyl 


H 


H 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


H 


F 


monophosphate 


acetyl 


acetyl 


H 


H 


CI 


diphosphate 


acetyl 


acetyl 


H 


H 


NH 2 


diphosphate 

XT JT 


acetyl 
✓ 


acetyl 


H 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


H 


F 


diphosphate 


acetyl 


acetyl 


H 


H 


CI 


triphosphate 


acetyl 


acetyl 


H 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


H 


F 


triphosphate 


acetyl 


acetyl 


H 


H 


CI 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


H 


NH 2 


NH 2 


H 


H 


H 


H 


NH 2 


NH-cyclopropyl 


H 


H 


H 


H 


NH 2 


NH-methyl 


H 


H 


H 


H 


NH 2 


NH-ethyl 


H 


H 


H 


H 


NH 2 


NH-acetyl 


H 


H 


H 


H 


NH 2 


OH 


H 


H 


H 


H 


NH 2 


OMe 


H 


H 


H 


H 


NH 2 


OEt 


H 


H 


H 


H 


NH 2 


O-cyclopropyl 


H 


H 


H 


H 


NH 2 


O-acetyl 


H 


H 


H 


H 


NH 2 


SH 


H 


H 


H 


H 


NH 2 


SMe 


H 


H 


H 


H 


NH 2 


SEt 
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R 1 


R J 


R J 


X 1 


X 2 


Y 


H 


H 


H 


H 


NH 2 


S-cyclopropyl 


H 


H 


H 


H 


NH 2 


F 


H 


H 


H 


H 


NH 2 


CI 


H 


H 


H 


H 


NH 2 


Br 


H 


H 


H 


H 


NH 2 


I 


monophosphate 


H 


H 


H 


NH 2 


NH 2 


monophosphate 


H 


H 


H 


NH 2 


NH-acetyl 


monophosphate 


H 


H 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


NH-methyl 


monophosphate 


H 


H 


H 


NH 2 


NH-ethyl 


monophosphate 


H 


H 


H 


NH 2 


OH 


monophosphate 


H 


H 


H 


NH 2 


O-acetyl 


monophosphate 


H 


H 


H 


NH 2 


OMe - 


monophosphate 


H 


H 


H 


NH 2 


OEt 


monophosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


SH 


monophosphate 


H 


H 


H 


NH 2 


SMe 


monophosphate 


H 


H 


H 


NH 2 


SEt 


monophosphate 


H 


H 


H 


NH 2 


S-cyclopropyl 


monophosphate 


H 


H 


H 


NH 2 


F 


monophosphate 


H 


H 


H 


NH 2 


CI 


monophosphate 


H 


H 


H 


NH 2 


Br 


monophosphate 


H 


H 


H 


NH 2 


I 


diphosphate 


H 


H 


H 


NH 2 


NH 2 


diphosphate 


H 


H 


H 


NH 2 


NH-acetyl 


diphosphate 


H 


H 


H 


NH 2 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


NH-methyl 


diphosphate 


H 


H 


H 


NH 2 


NH-ethyl 


diphosphate 


H 


H 


H 


NH 2 


OH 


diphosphate 


H 


H 


H 


NH 2 


O-acetyl 


diphosphate 


H 


H 


H 


NH 2 


OMe 
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R 1 


R x 


R J 


X 1 


X 1 


Y 


diphosphate 


H 


H 


H 


NH 2 


OEt 


diphosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


SH 


diphosphate 


H 


H 


H 


NH 2 


SMe 


diphosphate 


H 


H 


H 


NH 2 


SEt 


diphosphate 


H 


H 


H 


NH 2 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


F 


diphosphate 


H 


H 


H 


NH 2 


CI 


diphosphate 


H 


H 


H 


NH 2 


Br 


diphosphate 


H 


H 


H 


NH 2 


I 


triphosphate 


H 


H 


H 


NH 2 


NH 2 


triphosphate 


H 


H 


H 


NH 2 


NH-acetyl 


triphosphate 


H 


H 


H 


NH 2 


NH-cydopropyl 


triphosphate 


H 


H 


H 


NH 2 


NH-methyl 


triphosphate 


H 


H 


H 


NH 2 


NH-ethyl 


triphosphate 


H 


H 


H 


NH 2 


OH 


triphosphate 


H 


H 


H 


NH 2 


OMe 


triphosphate 


H 


H 


H 


NH 2 


OEt 


triphosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


O-acetyl 


triphosphate 


H 


H 


H 


NH 2 


SH 


triphosphate 


H 


H 


H 


NH 2 


SMe 


triphosphate 


H 


H 


H 


NH 2 


SEt 


triphosphate 


H 


H 


H 


NH 2 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


F 


triphosphate 


H 


H 


H 


NH 2 


CI 


triphosphate 


H 


H 


H 


NH 2 


Br 


triphosphate 


H 


H 


H 


MH 2 


I 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


NH 2 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


OH 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


F 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH 2 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


F 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


CI 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


F 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


CI 


H 


H 


H 


F 


NH 2 


NH 2 - 


H 


H 


H 


F 


NH 2 


NH-cyclopropyl 


H 


H 


H 


F 


NH 2 


OH 


H 


H 


H 


F ! 


NH 2 


F 


H 


H 


H 


F 


NH 2 


CI 


H 


H 


H 


CI 


NH 2 


NH 2 


H 


H 


H 


CI 


NH 2 


NH-cyclopropyl 


H 


H 


H 


CI 


NH 2 


OH 


H 


H 


H 


CI 


NH 2 


F 


H 


H 


H 


CI 


NH 2 


Ci 


H 


H 


H 


Br 


NH 2 


NH 2 


H 


H 


H 


Br 


NH 2 


NH-cyclopropyl 


H 


H 


H 


Br 


NH 2 


OH 


H 


H 


H 


Br 


NH 2 


F 


H 


H 


H 


Br 


NH 2 


CI 


H 


H 


H 


NH 2 


NH 2 


NH 2 


H 


H 


H 


NH 2 


NH 2 


NH-cyclopropyl 


H 


H 


H 


NH 2 


NH 2 


OH 


H 


H 


H 


NH 2 


NH 2 


F 



155 



WO 01/92282 



PCT/US01/16687 



R 1 


R 2 


R 3 


X 1 


X 2 


Y 


diphosphate 


H 


H 


H 


NH 2 


OEt 


diphosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


SH 


diphosphate 


H 


H 


H 


NH 2 


SMe 


diphosphate 


H 


H 


H 


NH 2 


SEt 


diphosphate 


H 


H 


H 


NH 2 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


F 


diphosphate 


H 


H 


H 


NH 2 


CI 


diphosphate 


H 


H 


H 


NH 2 


Br 


diphosphate 


H 


H 


H 


NH 2 


I 


triphosphate 


H 


H 


H 


NH 2 


NH 2 


triphosphate 


H 


H 


H 


NH 2 


NH-acetyl 


triphosphate 


H 


H 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


NH-methyl 


triphosphate 


H 


H 


H 


NH 2 


NH-ethyl 


triphosphate 


H 


H 


H 


NH 2 


OH 


triphosphate 


H 


H 


H 


NH 2 


OMe 


triphosphate 


H 


H 


H 


NH 2 


OEt 


triphosphate 


H 


H 


H 


NH 2 


O-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


O-acetyl 


triphosphate 


H 


H 


H 


NH 2 


SH 


triphosphate 


H 


H 


H 


NH 2 


SMe 


triphosphate 


H 


H 


H 


NH 2 


SEt 


triphosphate 


H 


H 


H 


NH 2 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


F 


triphosphate 


H 


H 


H 


NH 2 


CI 


triphosphate 


H 


H 


H 


NH 2 


Br 


triphosphate 


H 


H 


H 


NH 2 


I 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


NH 2 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


OH 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


F 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


CI 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH 2 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


F 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


CI 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


F 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


CI 


H 


H 


H 


F 


NH 2 


NH 2 


H 


H 


H 


F 


NH 2 


NH-cyclopropyl 


H 


H 


H 


F 


NH 2 


OH 


H 


H 


H 


F 


NH 2 


F 


H 


Ti 


H 


F 


NH 2 


CI 


H 


H 


H 


CI 


NH 2 


NH 2 


H 


H 


H 


CI 


NH 2 


NH-cyclopropyl 


H 


H 


H 


CI 


NH 2 


OH 


H 


H 


H 


CI 


NH 2 


F 


H 


H 


H 


CI 


NH 2 


CI 


H 


H 


H 


Br 


NH 2 


NH 2 


H 


H 


H 


Br 


NH 2 


NH-cyclopropyl 


H 


H 


H 


Br 


NH 2 


OH 


H 


H 


H 


Br 


NH 2 


F 


H 


H 


H 


Br 


NH 2 


CI 


H 


H 


H 


NH 2 


NH 2 


NH 2 


H 


H 


H 


NH 2 


NH 2 


NH-cyclopropyl 


H 


H 


H 


NH 2 


NH 2 


OH 


H 


H 


H 


NH 2 


NH 2 


F 
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R 1 


R 2 


R 3 


X 1 


X* 


Y 


H 


H 


H 


NH 2 


NH 2 


CI 


H 


H 


H 


SH 


NH 2 


NH 2 


H 


H 


H 


SH 


NH 2 


NH-cyclopropyl 


H 


H 


H 


SH 


NH 2 


OH 


H 


H 


H 


SH 


NH 2 


F 


H 


H 


H 


SH 


NH 2 


CI 


acetyl 


H 


H 


H 


NH 2 


NH 2 


acetyl 


H 


H 


H 


NH 2 


NH-cyclopropyl 


acetyl 


H 


H 


H 


NH 2 


OH 


acetyl 


H 


H 


H 


NH 2 


F 


acetyl 


H 


H 


H 


NH 2 


CI 


acetyl 


H 


H 


F 


NH 2 


NH 2 


acetyl 


H 


H 


F 


NH 2 


NH-cyclopropyl 


acetyl 


H 


H 


F 


NH 2 


OH 


acetyl 


H 


H 


F 


NH 2 


F 


acetyl 


H 


H 


F 


NH 2 


CI 


H 


acetyl 


acetyl 


H 


NH 2 


NH 2 


H 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


NH 2 


OH 


H 


acetyl 


acetyl 


H 


NH 2 


F 


H 


acetyl 


acetyl 


H 


NH 2 


ci 


acetyl 


acetyl 


acetyl 


H 


NH 2 


NH 2 


acetyl 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


NH 2 


OH 


acetyl 


acetyl 


acetyl 


H 


NH 2 


F 


acetyl 


acetyl 


acetyl 


H 


NH 2 


CI 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


F 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


CI 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


F 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


CI 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


F 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


CI 


H 


H 


H 


H 


CI 


H 


H 


H 


H 


H 


CI 


H 


H 


H 


H 


H 


CI 


NH 2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


NH-methyl 


H 


H 


H 


H 


CI 


NH-ethyl 


H 


H 


H 


H 


CI 


Nffacetyl 


H 


H 


H 


H 


CI 


OH 


H 


H 


H 


H 


CI 


OMe 


H 


H 


H 


H 


CI 


OEt 


H 


H 


H 


H 


CI 


O-cyclopropyl 


H 


H 


H 


H 


CI 


O-acetyl 


H 


H 


H 


H 


CI 


SH 


H 


H 


H 


H 


CI 


SMe 


H 


H 


H 


H 


CI 


SEt 


H 


H 


H 


H 


CI 


S-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


NH 2 


monophosphate 


H 


H 


H 


CI 


NH-acetyl 


monophosphate 


H 


H 


H 


CI 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


NH-methyl 


monophosphate 


H 


H 


H 


CI 


NH-ethyl 
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R 1 


R 2 


R 3 


X 1 


X J 


Y 


monophosphate 


H 


H 


H 


CI 


OH 


monophosphate 


H 


H 


H 


CI 


O-acetyl 


monophosphate 


H 


H 


H 


CI 


OMe 


monophosphate 


H 


H 


H 


CI 


OEt 


monophosphate 


H 


H 


H 


CI 


O-cyclopropyl 


monophosphate 


H 


H 


H 


CI 


SH 


monophosphate 


H 


H 


H 


CI 


SMe 


monophosphate 


H 


H 


H 


CI 


SEt 


monophosphate 


H 


H 


H 


CI 


S-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH 2 


diphosphate 


H 


H 


H 


CI 


NH-acetyl 


diphosphate 


H 


H 


H 


CI 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


NH-methyl 


diphosphate 


H 


H 


H 


CI 


NH-ethyl 


diphosphate 


H 


H 


H 


CI 


OH 


diphosphate 


H 


H 


H 


CI 


O-acetyl 


diphosphate 


H 


H 


H 


"CI 


OMe 


diphosphate 


H 


H 


H 


CI 


OEt 


diphosphate 


H 


H 


H 


CI 


O-cyclopropyl 


diphosphate 


H 


H 


H 


CI 


SH 


diphosphate 


H 


H 


H 


CI 


SMe 


diphosphate 


H 


H 


H 


CI 


SEt 


diphosphate 


H 


H 


H 


CI 


S-cyclopropyl 


triphosphate 


H 


H 


H 


CI 


NH 2 


triphosphate 


H 


H 


H 


CI 


NH-acetyl 


triphosphate 


H 


H 


H 


CI 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


CI 


NH-methyl 


triphosphate 


H 


H 


H 


CI 


NH-ethyl 


triphosphate 


H 


H 


H 


CI 


OH 


triphosphate 


H 


H 


H 


CI 


OMe 


triphosphate 


H 


H 


H 


CI 


OEt 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


triphosphate 


H 


H 


H 


CI 


O-cyclopropyl 


triphosphate 


H 


H 


H 


CI 


O-acetyl 


triphosphate 


H 


H 


H 


CI 


SH 


triphosphate 


H 


H 


H 


CI 


SMe 


triphosphate 


H 


H 


H 


CI 


SEt 


triphosphate 


H 


H 


H 


CI 


S-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


CI 


NH 2 


monophosphate 


monophosphate 


monophosphate 


H 


CI 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


CI 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


CI 


NH 2 


diphosphate 


diphosphate 


diphosphate 


H 


CI 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


CI 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


CI 


OH 


H 


H 


H 


F 


CI 


NH 2 


H 


H 


H 


F 


CI 


NH-cyclopropyl 


H 


H 


H 


F 


CI 


OH 


H 


H 


H 


CI 


CI 


NH 2 


H 


H 


H 


CI 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


CI 


OH 


H 


H 


H 


Br 


CI 


NH 2 


H 


H 


H 


Br 


CI 


NH-cyclopropyl 


H 


H 


H 


Br 


CI 


OH 


H 


H 


H 


NH 2 


CI 


NH 2 


H 


H 


H 


NH 2 


CI 


NH-cyclopropyl 


H 


H 


H 


NH 2 


CI 


OH 


H 


H 


H 


SH 


CI 


NH 2 


H 


H 


H 


SH 


CI 


NH-cyclopropyl 


H 


H 


H 


SH 


CI 


OH 


acetyl 


H 


H 


H 


CI 


NH 2 
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R 1 


R 2 


R 3 


X 1 


X 2 


Y 


acetyl 


H 


H 


H 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


H 


CI 


OH 


acetyl 


H 


H 


F 


CI 


NH 2 


acetyl 


H 


H 


F 


CI 


NH-cyclopropyl 


acetyl 


H 


H 


F 


CI 


OH 


H 


acetyl 


acetyl 


H 


CI 


NH 2 


H 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


CI 


OH 


acetyl 


acetyl 


acetyl 


H 


CI 


NH 2 


acetyl 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


CI 


OH 


monophosphate 


acetyl 


acetyl 


H 


CI 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


CI 


OH 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


CI 


OH 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


CI 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


CI 


OH 


H 


H 


H 


H 


CI 


NH 2 


H 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


H 


CI 


OH j 


H 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


H 


Br 


OH 



Alternatively, the following nucleosides of Formula VI are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 
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Y 




wherein: 



R 1 


R 2 

JLX 


R 3 


X 1 


Y 


H 


H 

XX 


H 


H 


H 


H 


H 


H 


H 


NH 2 


H 


H 


H 


H 


NH-cvclooroDvl 


H 


H 


H 


H 


NH-methvl 


H 

XX 


H 


H 


H 


NH-ethyl 


H 


H 


H 


H 


NH-acetvl 


H 


H 


H 


H 


OH 


H 


H 


H 


H 


OMe 


H 


H 


H 


H 


OEt 


H 


H 


H 


H 


O-cyclopropyl 


H 


H 


H 


H 


O-acetyl 


H 


H 


H 


H 


SH 


H 


H 


H 


H 


SMe 


H 


H 


H 


H 


SEt 


H 


H 


H 


H 


S-cyclopropyl j 


monophosphate 


H 


H 


H 


NH 2 


monophosphate 


H 


H 


H j 


NH-acetyl 


monophosphate 


H 


H 


H 


NH-cyclopropyl 


monophosphate 


H 


H 


H 


NH-methyl 


monophosphate 


H 


H 


H 


NH-ethyl 


monophosphate 


H 


H 


H 


OH 


monophosphate 


H 


H 


H 


O-acetyl 
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R 1 


R 2 


R 3 


X 1 


Y 


monophosphate 


H 


H 


H 


OMe 


monophosphate 


H 


H 


H 


OEt 


monophosphate 


H 


H 


H 


O-cyclopropyl 


monophosphate 


H 


H 


H 


SH 


monophosphate 


H 


H 


H 


SMe 


monophosphate 


H 


H 


H 


SEt 


monophosphate 


H 


H 


H 


S-cyclopropyl 


diphosphate 


H 


H 


H 


NH 2 


diphosphate 


H 


H 


H 


NH-acetyl 


diphosphate 


H 


H 


H 


NH-cyclopropyl 


diphosphate 


H 


H 


H 


NH-methyl 


diphosphate 


H 


H 


H 


NH-ethyl 


diphosphate 


H 


H 


H 


OH 


diphosphate 


H 


H 


H 


O-acetyl 


diphosphate 


H 


H 


H 


OMe 


diphosphate 


H 


H 


H 


OEt 


diphosphate 


H 


H 


H 


O-cyclopropyl 


diphosphate 


H 


H 


H 


SH 


diphosphate 


H 


H 


H 


SMe 


diphosphate 


H 


H 


H 


SEt 


diphosphate 


H 


H 


H 


S-cyclopropyl 


triphosphate 


H 


H 


H 


NH 2 


triphosphate 


H 


H 


H 


NH-acetyl 


triphosphate 


H 


H 


H 


NH-cyclopropyl 


triphosphate 


H 


H 


H 


NH-methyl 


triphosphate 


H 


H 


H 


NH-ethyl 


triphosphate 


H 


H 


H 


OH 


triphosphate 


H 


H 


H 


OMe 


triphosphate 


H 


H 


H 


OEt 


triphosphate 


H 


H 


H 


O-cyclopropyl 


triphosphate 


H 


H 


H 


O-acetyl 
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R 1 


R 2 


R 3 


X 1 


Y 


triphosphate 


H 


H 


H 


SH 


triphosphate 


H 


H 


H 


SMe 


triphosphate 


H 


H 


H 


SEt 


triphosphate 


H 


H 


H 


S-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


NH 2 


monophosphate 


monophosphate 


monophosphate 


H 


NH-cyclopropyl 


monophosphate 


monophosphate 


monophosphate 


H 


OH 


diphosphate 


diphosphate 


diphosphate 


H 


NH 2 


diphosphate 


diphosphate 


diphosphate 


H 


NH-cyclopropyl 


diphosphate 


diphosphate 


diphosphate 


H 


OH 


triphosphate 


triphosphate 


triphosphate 


H 


NH 2 


triphosphate 


triphosphate 


triphosphate 


H 


NH-cyclopropyl 


triphosphate 


triphosphate 


triphosphate 


H 


OH 


H 


H 


H 


F 


NH 2 


H 


H 


H 


F 


NH-cyclopropyl 


H 


H 


H 


F 


OH 


H 


H 


H 


CI 


NH 2 


H 


H 


H 


CI 


NH-cyclopropyl 


H 


H 


H 


CI 


OH 


H 


H 


H 


Br 


NH 2 


H 


H 


H 


Br 


NH-cyclopropyl 


H 


H 


H 


Br 


OH 


H 


H 


H 


NH 2 


NH 2 | 


H 


H 


H 


NH 2 


NH-cyclopropyl 


H 


H 


H 


NH 2 


OH 


H 


H 


H 


SH 


NH 2 


H 


H 


H 


SH 


NH-cyclopropyl 


H 


H 


H 


SH 


OH 


acetyl 


H 


H 


H 


NH 2 


acetyl 


H 


H 


H 


NH-cyclopropyl 


acetyl 


H 


H 


H 


OH 
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R 1 


R 2 


R 3 


X 1 


Y 


acetyl 


H 


H 


F 


NH 2 


acetyl 


H 


H 


F 


NH-cyclopropyl 


acetyl 


H 


H 


F 


OH 


H 


acetyl 


acetyl 


H 


NH 2 


H 


acetyl 


acetyl 


H 


NH-cyclopropyl 


H 


acetyl 


acetyl 


H 


OH 


acetyl 


acetyl 


acetyl 


H 


NH 2 


acetyl 


acetyl 


acetyl 


H 


NH-cyclopropyl 


acetyl 


acetyl 


acetyl 


H 


OH 


monophosphate 


acetyl 


acetyl 


H 


NH 2 


monophosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


monophosphate 


acetyl 


acetyl 


H 


OH 


diphosphate 


acetyl 


acetyl 


H 


NH 2 


diphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


diphosphate 


acetyl 


acetyl 


H 


OH 


triphosphate 


acetyl 


acetyl 


H 


NH 2 


triphosphate 


acetyl 


acetyl 


H 


NH-cyclopropyl 


triphosphate 


acetyl 


acetyl 


H 


OH 



Alternatively, the following nucleosides of Formula XIII are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




(xm) 

wherein: 



R 1 


R 2 


R 3 


R* 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


H 


H 


H 


CH 3 


0 


Hypoxanthine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


0 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


0 


Thymine 


H 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


Uracil 


H 


H 


H 


CH 3 


0 


5-Fluorouracil 


H 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluraci 


H 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylthymine 


H 


H 


H 


CH 3 


s 


Thymine 


H 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cytosine 


H 


H 


H 


CH 3 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


s 


Uracil 


H 


H 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


H 


CH 3 


0 


Cytosine 


monophosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 
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R 1 


R* 


R 3 


R 6 


X 


Base 


monophosphate 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH 3 


0 


Uracil 


monophosphate 


H 


H 


CH 3 


0 


5-Fluorouracil 


monophosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluracil 


monophosphate 


H 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylthym 


monophosphate 


H 


H 


CH 3 


s 


Thymine 


monophosphate 


H 


H 


CH 3 


s 


Cytosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


H 


H 


CH 3 


s 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


H 


H 


CH 3 


s 


Uracil 


monophosphate 


H 


H 


CH 3 


s 


5-Fluofbur acil 


diphosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


diphosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


diphosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetylthymine 


diphosphate 


H 


H 


CH 3 


0 


Thymine 


diphosphate 


H 


H 


CH 3 


0 


Cytosine 


diphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


diphosphate 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


diphosphate 


H 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


H 


CH 3 


o 


5-Fluorouracil 


diphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluracil 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


diphosphate 


H 


H 


CH 3 


s 


Hypoxanthine 


diphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylthym 


diphosphate 


H 


H 


CH 3 


s 


Thymine 


diphosphate 


H 


H 


CH 3 


s 


Cytosine 


triphosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH 3 


0 


Hypoxanthine 


triphosphate 


H 


H 


CH 3 


0 


2,4-0- 

Diacetylthymine 


triphosphate 


H 


H 


CH 3 


0 


Thymine 


triphosphate 


H 


H 


CH 3 


0 


Cytosine 


triphosphate 


H 


H 


CH 3 


0 


4-(N-mono- 
acetyl)cytosine 


triphosphate 


H 


H 


CH 3 


0 


4-(N,N- 

diacetyl)cytosine 


triphosphate 


H 


H 


CH 3 


0 


Uracil 


triphosphate 


H 


H 


CH 3 


0 


5-Fluorouracil 


triphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetyluracil 


triphosphate 


H 


H 


CH 3 


s 


Hypoxanthine 


triphosphate 


H 


H 


CH 3 


s 


2,4-0- 

Diacetylmymine 


triphosphate 


H 


H 


CH 3 


s 


Thymine 


triphosphate 


H 


H 


CH 3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,4-0- 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2,4-0- 

Diacetylmymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Cytosine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

Diacetyluracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,4-0- 

Diacetylthymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono- 
acetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


4-(N,N- 

diacetyl)cytosine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


acetyl 


acetyl 


CF 3 


o 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N- 

diacetyl)cytosine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N- 

diacetyl)cytosine 


H 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH 3 


0 


6-0-acetyl 
guanine 


H 


H 


H 


CH 3 


0 


8-fluoroguanine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


H 


H 


H 


CH 3 


0 


guanine 


H 


H 


H 


CH 3 . 


0 


6-(N,N-diacetyl> 
adenine 


H 


H 


H 


CH 3 


0 


2-fluoroadenine 


H 


H 


H 


CH 3 


0 


8-fluoroadenine 


H 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


H 


H 


H 


CH 3 


0 


adenine 


H 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


H 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 


H 


H 


H 


CH 3 


s 


8-fluoroguanine 


H 


H 


H 


CH 3 


s 


guanine 


H 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


H 


H 


"H 


CH 3 


s 


2-fluoroadenine 


H 


H 


H 


CH 3 


s 


8-fluoroadenine 


H 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


H 


H 


H 


CH 3 


s 


adenine 


monophosphate 


H 


H 


CH 3 


0 


2-(N > N-diacetyl> 
guanine 


monophosphate 


H 


H 


CH 3 


0 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


0 


guanine 


monophosphate 


H 


H 


CH 3 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 
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R 1 


R 2 


R 3 


R* 


X 


Base 


monophosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


0 


adenine 


monophosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


monophosphate 


H 


H 


CH 3 


s 


guanine 


monophosphate 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


monophosphate 


H 


H 


CH 3 


s 


8-fluoroadenine 


monophosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


monophosphate 


H 


H 


CH 3 


s 


adenine 


diphosphate 


H 


H 


CH 3 


0 


2-(N,N-diacetyl)- 
guanine 


diphosphate 


H 


H 


CH 3 


o 


6-O-acetyl 
guanine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


diphosphate 


H 


H 


CH 3 


0 


guanine 


diphosphate 


H 


H 


CH 3 


0 


6-(N,N-diacetyl)- 
adenine 


diphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


diphosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 


diphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH 3 


0 


adenine 


diphosphate 


H 


H 


CH 3 


s 


2-(N,N-diacetyl)- 
guanine 
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R 1 


R* 


R 3 


R 6 


X 


Base 


diphosphate 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


diphosphate 


H 


H 


CH 3 


s 


guanine 


diphosphate 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


diphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 


diphosphate 


H 


H 


CH 3 


s 


8-fluoroadenine 


diphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


diphosphate 


H 


H 


CH 3 


s 


adenine 


triphosphate 


H 


H 


CH 3 


0 


2-(NJST-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH 3 


0 


6-O-acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroguanine 


triphosphate 


H 


H 


CH 3 


0 


guanine 


triphosphate 


H 


H 


CH 3 


0 


6-(NJSf-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


0 


2-fluoroadenine 


triphosphate 


H 


H 


CH 3 


0 


8-fluoroadenine 


triphosphate 


H 


H 


CH 3 


0 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


o 


2-(N,N-diacetyl)- 
guanine 


triphosphate 


H 


H 


CH 3 


s 


6-O-acetyl 
guanine 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroguanine 


triphosphate 


H 


H 


CH 3 


s 


guanine \ 


triphosphate 


H 


H 


CH 3 


s 


6-(N,N-diacetyl)- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


2-fluoroadenine 
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R 1 


R 2 


R 3 


R 6 


X 


Base 


triphosphate 


H 


H 


CH 3 


s 


8-fluoroadenine 


triphosphate 


H 


H 


CH 3 


s 


2,8-difluoro- 
adenine 


triphosphate 


H 


H 


CH 3 


s 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


2-(N,N-diacetyl> 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


8-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


o 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


0 


adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-(N,N-diacetyl)- 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


6-O-acetyl 
guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroguanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


guanine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


6-(N,N-diacetyl)- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


8-fluoroadenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


2,8-difluoro- 
adenine 


monophosphate 


monophosphate 


monophosphate 


CF 3 


s 


adenine 


acetyl 


acetyl 


acetyl 


CF 3 


0 


guanine 


acetyl 


acetyl 


acetyl 


CF 3 


s 


guanine 



172 



WO 01/92282 PCIYUS01/16687 



R 1 


R 2 


R 3 


R 6 


X 


Base 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


guanine 


acetyl 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


guanine 



Alternatively, the following nucleosides of Formula XIV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 




OR 2 

(XIV) 

wherein: 



R 1 


R* 


R 6 


X 


Base 


H 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


0 


Hypoxanthine 


H 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


0 


Thymine 


H 


H 


CH 3 


0 


Cytosine 


H 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


H 


H 


CH 3 


0 


Uracil 


H 


H 


CH 3 


0 


5-Fluorouracil 


H 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


H 


H 


CH 3 


s 


Hypoxanthine 


H 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


H 


H 


CH 3 


s 


Thymine 


H 


H 


CH 3 


s 


Cytosine 


H 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosin 


H 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 
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R 1 


R* 


R 6 


X 


Base 


H 


H 


CH 3 


s 


Uracil 


H 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


0 


Hypoxanthine 


monophosphate 


H 


CH 3 


0 


2,4-O-Diacetylthym 


monophosphate 


H 


CH 3 


0 


Thymine 


monophosphate 


H 


CH 3 


0 


Cytosine 


monophosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytos 


monophosphate 


H 


CH 3 


0 


Uracil 


monophosphate 


H 


CH 3 


0 


5-Fluorouracil 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


H 


CH 3 


s 


Hypoxanthine 


monophosphate 


H 


CH 3 


s 


2,4-O-Diacetylthym 


monophosphate 


H 


CH 3 


s 


Thymine 


monophosphate 


H 


CH 3 


s 


Cytosine 


monophosphate 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


H 


CH 3 


s 


Uracil 


monophosphate 


H 


CH 3 


s 


5-Fluorouracil 


diphosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


diphosphate 


H 


CH 3 


0 


Hypoxanthine 


diphosphate 


H 


CH 3 


0 


2,4-O-Diacetylmymine 


diphosphate 


H 


CH 3 


0 


Thymine 


diphosphate 


H 


CH 3 


0 


Cytosine 


diphosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


H 


CH 3 


0 


Uracil 


diphosphate 


H 


CH 3 


0 


5-Fluorouracil 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


diphosphate 


H 


CH 3 


s 


Hypoxanthine 
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R 1 


R z 


R« 


X 


Base 


diphosphate 


H 


CH 3 


s 


2,4-O-Diacetylmymine 


diphosphate 


H 


CH 3 


s 


Thymine 


diphosphate 


H 


CH 3 


s 


Cytosine 


triphosphate 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


triphosphate 


H 


CH 3 


0 


Hypoxanthine 


triphosphate 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


triphosphate 


H 


CH 3 


0 


Thymine 


triphosphate 


H 


CH 3 


0 


Cytosine 


triphosphate 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


H 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


triphosphate 


H 


CH 3 


0 


Uracil 


triphosphate 


H 


CH 3 


0 


5-FIuorouracil 


triphosphate 


H 


CH 3 


s 


2,4-O-Diacetyluracil 


triphosphate 


H 


CH 3 


s 


Hypoxanthine 


triphosphate 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


triphosphate 


H 


CH 3 


s 


Thymine 


triphosphate 


H 


CH 3 


s 


Cytosine 


monophosphate 


monophosphate 


CF 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


monophosphate 


CF 3 


0 


2,4-O-Diacetylmymine 


monophosphate 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


monophosphate 


CF 3 


0 


Cytosine 


monophosphate 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


0 


Uracil 


monophosphate 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


monophosphate 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


monophosphate 


CF 3 


s 


Thymine 


monophosphate 


monophosphate 


CF 3 


s 


Cytosine 
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R 1 


R 2 


R* 


X 


Base 


monophosphate 


monophosphate 


CF 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


acetyl 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


2-bromo- 
vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


acetyl 


2-bromo- 
vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XV are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 

Rl °\^ Base 
R 6 

(XV) 



wherein: - 



R 1 


R 6 


X 


Base 


H 


CH 3 


0 


2,4-O-Diacetyluracil 


H 


CH 3 


0 


Hypoxantbine 


H 


CH 3 


0 


2,4-O-Diacetylthymine 


H 


CH 3 


0 


Thymine 


H 


CH 3 


0 


Cytosine 


H 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


o 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


0 


Uracil 


H 


CH 3 


0 


5-Fluorouracil 


H 


CH 3 


s 


2,4-O-Diacetyluracil 
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R 1 


R 6 


X 


Base 


H 


CH 3 


s 


Hypoxanthine 


H 


CH 3 


s 


2,4-O-Diacetylthymine 


H 


CH 3 


s 


Thymine 


H 


CH 3 


s 


Cytosine 


H 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


H 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


H 


CH 3 


s 


Uracil 


H 


CH 3 


s 


5-Fluorouracil 


monophosphate 


CH 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


CH 3 


0 


Hypoxanthine 


monophosphate 


CH 3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CH 3 


o 


Thymine 


monophosphate 


CH 3 


0 


Cytosine 


monophosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


CH 3 


0 


Uracil 


monophosphate 


CH 3 


0 


5-Fluorouracil 


monophosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CH 3 


s 


Hypoxanthine 


monophosphate 


CH 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


CH 3 


s 


Thymine 


monophosphate 


CH 3 


s 


Cytosine 


monophosphate 


CH 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


CH 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CH 3 


s 


Uracil 


monophosphate 


CH 3 


s 


5-Fluorouracil 


diphosphate 


CH 3 


0 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


0 


Hypoxanthine 


diphosphate 


CH 3 


0 


2,4-O-Diacetylmymine 


diphosphate 


CH 3 


0 


Thymine 


diphosphate 


CH 3 


0 


Cytosine 
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R 1 


R 6 


X 


Base 


diphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


diphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


diphosphate 


CH 3 


0 


Uracil 


diphosphate 


CH 3 


0 


5-Fluorouracil 


diphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


diphosphate 


CH 3 


s 


Hypoxanthine 


diphosphate 


CH 3 


s 


2,4-O-Diacetylthymine 


diphosphate 


CH 3 


s 


Thymine 


diphosphate 


CH 3 


s 


Cytosine 


triphosphate 


CH 3 


0 


2,4-O-Diacetyluracil 


triphosphate 


CH 3 


0 


Hypoxanthine 


triphosphate 


CH 3 


0 


2,4-O-Diacetylthymine 


triphosphate 


CH 3 


0 


Thymine 


triphosphate 


CH 3 


0 


Cytosine 


triphosphate 


CH 3 


0 


4-(N-mono-acetyl)cytosine 


triphosphate 


CH 3 


0 


4-(N,N-diacetyl)cytosine 


triphosphate 


CH 3 


0 


Uracil 


triphosphate 


CH 3 


0 


5-Fluorouracil 


triphosphate 


CH 3 


s 


2,4-O-Diacetyluracil 


triphosphate 


CH 3 


s 


Hypoxanthine 


triphosphate 


CH 3 


s 


2,4-O-Diacetylthymine 


triphosphate 


CH 3 


s 


Thymine 


triphosphate 


CH 3 


s 


Cytosine 


monophosphate 


CF 3 


0 


2,4-O-Diacetyluracil 


monophosphate 


CF 3 


0 


Hypoxanthine 


monophosphate 


CF 3 


0 


2,4-O-Diacetylthymine 


monophosphate 


CF 3 


0 


Thymine 


monophosphate 


CF 3 


0 


Cytosine 


monophosphate 


CF 3 


0 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF 3 


0 


Uracil 
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R 1 


R 6 


X 


Base 


monophosphate 


CF 3 


0 


5-Fluorouracil 


monophosphate 


CF 3 


s 


2,4-O-Diacetyluracil 


monophosphate 


CF 3 


s 


Hypoxanthine 


monophosphate 


CF 3 


s 


2,4-O-Diacetylthymine 


monophosphate 


CF 3 


s 


Thymine . 


monophosphate 


CF 3 


s 


Cytosine 


monophosphate 


CF 3 


s 


4-(N-mono-acetyl)cytosine 


monophosphate 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


monophosphate 


CF 3 


s 


Uracil 


monophosphate 


CF 3 


s 


5-Fluorouracil 


acetyl 


CF 3 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


CF 3 


s 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


0 


4-(N,N-diacetyl)cytosine 


acetyl 


2-bromo-vinyl 


s 


4-(N,N-diacetyl)cytosine 



Alternatively, the following nucleosides of Formula XVm are prepared, using the 
appropriate sugar and pyrimidine or purine bases. 



wherein: 



Base 



R 6 x ^ R 8 



7 



R 9 R 

Cxvm) 



R 1 


R 6 


r' 


X 


Base 


R« 


R* 


H 


CH 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH 3 


OH 


0 


Hypoxanthine 


H 


Me 


H 


CH 3 


OH 


0 


2,4-O-Diacetylthymine 


H 


Me 


H 


CH 3 


OH 


0 


Thymine 


H 


Me 


H 


CH 3 


OH 


0 


Cytosine 


H 


Me 
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R 1 


R 6 


R 7 


X 


Base 


R 8 


R 9 


H 


CH 3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


H 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


H 


CH 3 


OH 


0 


Uracil 


H 


Me 


H 


CH 3 


OH 


0 


5-Fluorouracil 


H 


Me 


H 


CH 3 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


H 


CH 3 


OH 


s 


Hypoxanthine 


H 


Me 


H 


CH 3 


OH 


s 


2,4-O-Diacetylthymine 


H 


Me 


H 


CH 3 


OH 


s 


Thymine 


H 


Me 


H 


CH 3 


OH 


s 


Cytosine 


H 


Me 


H 


CH 3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


H 


CH 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Me 


H 


CH 3 


OH 


s 


Uracil 


H 


Me 


H 


CH 3 


OH 


s 


5-Fluorouracil 


H 


Me 


monophosphate 


CH 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


monophosphate 


CH 3 


OH 


0 


Hypoxanthine 


H 


Me 


monophosphate 


CH 3 


OH 


0 


2,4-O-Diacetylthymine 


H 


Me 


monophosphate 


CH 3 


OH 


0 


Thymine 


H 


Me 


monophosphate 


CH 3 


OH 


0 


Cytosine 


H 


Me | 


monophosphate 


CH 3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


0 


Uracil 


H 


Me 


monophosphate 


CH 3 


OH 


0 


5-Fluorouracil 


H 


Me 


monophosphate 


CH 3 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


monophosphate 


CH 3 


OH 


s 


Hypoxanthine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


2,4-O-Diacetylthymine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


Thymine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CH 3 


OH 


s 


Uracil 


H 


Me 


monophosphate 


CH 3 


OH 


s 


5-Fluorouracil 


H 


Me 
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R 1 


R 6 


R 1 


X 


Base 


R 8 


R s 


diphosphate 


CH 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


diphosphate 


CH 3 


OH 


0 


Hypoxanthine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


2,4-O-Diacetylmymine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


Thymine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


Cytosine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


diphosphate 


CH 3 


OH 


0 


Uracil 


H 


Me 


diphosphate 


CH 3 


OH 


0 


5-Fluorouracil 


H 


Me 


diphosphate 


CH 3 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


diphosphate 


CH 3 


OH 


s 


Hypoxanthine 


H 


Me 


diphosphate 


CH 3 


OH 


s 


2,4-O-Diacetylmymine 


H 


Me 


diphosphate 


CH 3 


OH 


s 


Thymine 


H 


Me 


diphosphate 


CH 3 


OH 


s 


Cytosine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


triphosphate 


CH 3 


OH 


0 


Hypoxanthine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


2,4-O-Diacetylmymine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


Thymine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


Cytosine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


triphosphate 


CH 3 


OH 


0 


Uracil 


H 


Me 


triphosphate 


CH 3 


OH 


0 


5-Fluorouracil 


H 


Me 


triphosphate 


CH 3 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


triphosphate 


CH 3 


OH 


s 


Hypoxanthine 


H 


Me 


triphosphate 


CH 3 


OH 


s 


2,4-O-Diacetylthymine 


H 


Me 


triphosphate 


CH 3 


OH 


s 


Thymine 


H 


Me 


triphosphate 


CH 3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


2,4-O-Diacetyluracil 


H 


Me 


monophosphate 


CF 3 


OH 


0 


Hypoxanthine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


2,4-O-Diacetylmymine 


H 


Me 
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R 1 


R 6 


R' 


X 


Base 


R" 


R s 


monophosphate 


CF 3 


OH 


0 


Thymine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


Cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


0 


Uracil 


H 


Me 


monophosphate 


CF 3 


OH 


0 


5-Fluorouracil 


H 


Me 


monophosphate 


CF 3 


OH 


s 


2,4-O-Diacetyluracil 


H 


Me 


monophosphate 


CF 3 


OH 


s 


Hypoxanthine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


2,4-O-Diacetylthymine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


Thymine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


Cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


4-(N-mono-acetyl)cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Me 


monophosphate 


CF 3 


OH 


s 


Uracil 


H 


Me 


monophosphate 


CF 3 


OH 


s 


5-Fluorouracil 


H 


Me ! 


acetyl 


CH 3 


OH 


0 


4-(N,N-diacetyl)cytosine 


H 


Br 1 


acetyl 


CH 3 


OH 


s 


4-(N,N-diacetyl)cytosine 


H 


Br 



VII. Anti-Flavivirus or Pestivirus Activity 

Compounds can exhibit anti-flavivirus or pestivirus activity by inhibiting flavivirus or 
pestivirus polymerase, by inhibiting other enzymes needed in the replication cycle, or by 
other pathways. 

EXAMPLES 

The test compounds were dissolved in DMSO at an initial concentration of 200 jiM 
and then were serially diluted in culture medium. 

Unless otherwise stated, baby hamster kidney (BHK-21) (ATCC CCL-10) and Bos 
Taurus (BT) (ATCC CRL 1390) cells were grown at 37°C in a humidified C0 2 (5%) 
atmosphere. BHK-21 cells were passaged in Eagle MEM additioned of 2 mM L-glutamine, 
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10% fetal bpvine serum (FBS, Gibco) and Earle's BSS adjusted to contain 1.5 g/L sodium 
bicarbonate and 0.1 mM non-essential amino acids. BT cells were passaged in Dulbecco's 
modified Eagle's medium with 4 mM L-glutamine and 10% horse serum (HS, Gibco), 
adjusted to contain 1.5 g/L sodium bicarbonate, 4.5 g/L glucose and 1.0 mM sodium 
pyruvate. The vaccine strain 17D (YFV-17D) (Stamaril®, Pasteur Merieux) and Bovine Viral 
Diarrhea virus (BVDV) (ATCC VR-534) were used to infect BHK and BT cells, 
respectively, in 75 cm 2 bottles. After a 3 day incubation period at 37°C, extensive cytopathic 
effect was observed. Cultures were freeze-thawed three times, cell debris were removed by 
centrifugation and the supernatant was aliquoted and stored at -70°C. YFV-17D and BVDV 
were titrated in BHK-21 and BT cells, respectively, that were grown to confluency in 24-well 
plates. 

Example 4: Phosphorylation Assay of Nucleoside to Active Triphosphate 

To determine the cellular metabolism of the compounds, HepG2 cells were obtained 
from the American Type Culture Collection (Rockville, MD), and were grown in 225 cm 2 
tissue culture flasks in minimal essential medium supplemented with non-essential amino 
acids, 1% penicillin-streptomycin. The medium was renewed every three days, and the cells 
were subcultured once a week. After detachment of the adherent monolayer with a 10 minute 
exposure to 30 mL of trypsin-EDTA and three consecutive washes with medium, confluent 
HepG2 cells were seeded at a density of 2.5 x 10 6 cells per well in a 6-well plate and exposed 
to 10 ]iM of [ 3 H] labeled active compound (500 dpm/pmol) for the specified time periods. 
The cells were maintained at 37°C under a 5% CO2 atmosphere. At the selected time points, 
the cells were washed three times with ice-cold phosphate-buffered saline (PBS). 
Intracellular active compound and its respective metabolites were extracted by incubating the 
cell pellet overnight at -20°C with 60% methanol followed by extraction with an additional 
20 jiL of cold methanol for one hour in an ice bath. The extracts were then combined, dried 
under gentle filtered air flow and stored at -20°C until HPLC analysis. The preliminary 
results of the HPLC analysis are tabulated in Table 1. 
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Table 1 







[pmol/mi 


lion cells] 






P-D-2'-CH 3 - 


p-D-2 -CH 3 - 


p-D-2 -CH3- 


p-D-2 -CH3- 


Time(h) 


riboA-TP 


riboU-TP 


riboC-TP 


riboG-TP 


2 


33.1 


0.40 


2.24 


ND 


4 


67.7 


1.21 


3.99 


ND 


8 


147 


1.57 


9.76 


2.85 


24 


427 


6.39 


34.9 


0.91 


30 


456 


7.18 


36.2 


3.22 


48 


288 


9.42 


56.4 


6.26 



Example 5: Bioavailability Assay in Cvnomolgus Monkeys 

Within 1 week prior to the study initiation, the cynomolgus monkey was surgically 
implanted with a chronic venous catheter and subcutaneous venous access port (VAP) to 
facilitate blood collection and underwent a physical examination including hematology and 
serum chemistry evaluations and the body weight was recorded. Each monkey (six total), 
received approximately 250 uCi of 3 H activity with each dose of active compound, namely p- 
D-2'-CH3-riboG at a dose level of 10 mg/kg at a dose concentration of 5 mg/mL, either via an 
intravenous bolus (3 monkeys, IV), or via oral gavage (3 monkeys, PO). Each dosing syringe 
was weighed before dosing to gravimetrically determine the quantity of formulation 
administered. Urine samples were collected via pan catch at the designated intervals 
(approximately 18-0 hours pre-dose, 0-4, 4-8 and 8-12 hours post-dosage) and processed. 
Blood samples were collected as well (pre-dose, 0.25, 0.5, 1, 2, 3, 6, 8, 12 and 24 hours post- 
dosage) via the chronic venous catheter and VAP or from a peripheral vessel if the chronic 
venous catheter procedure should not be possible. The blood and urine samples were 
analyzed for the maximum concentration (C max ), time when the maximum concentration was 
achieved (Tmax), area under the curve (AUC), half life of the dosage concentration (Ty*), 
clearance (CL), steady state volume and distribution (V ss ) and bioavailability (F), which are 
tabulated in Tables 2 and 3, and graphically illustrated in Figures 2 and 3, respectively. 
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Table 2: Oral Bioavailability in Monkeys 





Dose 
(mg) 


AUC 
(ng/mL xh) 


Norm AUC 
(ng/mL x h/mg) 


Mean Norm AUC 
(ng/mL x h/mg) 


T"i /•/»/ \ 

F (%) 


IV Monkey 1 


46.44 


13614 


293.2 






IV Monkey 2 


24.53 


6581 


268.3 






IV Monkey 3 


20.72 


6079 


293.4 


284.9 




PO Monkey 1 


29.04 


758 


26.1 






PO Monkey 2 


30.93 


898 


29.0 






PO Monkey 3 


30.04 


1842 


61.3 


38.8 


13.6 



Table 3: Experimental Pharmacokinetics of P-D-2 5 -CH 3 -riboG in Cynomolgus Monkeys 





IV 


1 PO 


Dose/Route (mg/kg) 


10 


10 


Cmax (ng/mL) 


6945.6 ± 1886.0 


217.7 ±132.1 


T m ax(hr) 


0.25 ± 0.00 


2.00 ±1.00 


AUC (ng/mL xhr) 


8758.0 ±4212.9 


1166.0 ±589.6 


T*(br) 


7.9 ± 5.4 


10.3 ±4.1 


CL (L/hr/kg) 


1.28 ±0.48 




V ss (L/kg) 


2.09 ±0.54 




F(%) 


13.8 





Example 6: Bone Marrow Toxicity Assay 

Human bone marrow cells were collected from normal healthy volunteers and the 
mononuclear population was separated by Ficoll-Hypaque gradient centrifugation as 
described previously by Sommadossi J-P, Carlisle R. 'Toxicity of 3-azido-3'- 
deoxythymidine and 9-(l,3-dihydroxy-2-propoxymethyl)guanine for normal human 
hematopoietic progenitor cells in vitro" Antimicrobial Agents and Chemotherapy 1987; 
31:452-454; and Sommadossi J-P, Schinazi RF, Chu CK, Xie M-Y. "Comparison of 
cytotoxicity of the (-)- and (+)-enantiomer of Z^'-dideoxy-S'-thiacytidine in normal human 
bone marrow progenitor cells" Biochemical Pharmacology 1992; 44:1921-1925. The culture 
assays for CFU-GM and BFU-E were performed using a bilayer soft agar or methylcellulose 
method. Drugs were diluted in tissue culture medium and filtered. After 14 to 18 days at 
37°C in a humidified atmosphere of 5% CO2 in air, colonies of greater than 50 cells were 
counted using an inverted microscope. The results in Table 4 are presented as the percent 
inhibition of colony formation in the presence of drug compared to solvent control cultures. 
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Table 4: Human Bone Marrow Toxicity CFU-GM and BFU-E Clonogenic Assays 



Treatment 


IC 50 

CFU-GM 


injaM 

BFU-E 


ribavirin 


~5 


~ 1 


p-D-2'-CH 3 -riboA 


> 100 


>100 


p-D-2'-CH 3 -riboU 


>100 


>100 


p-D-2'-CH 3 -riboC 


>10 


>10 


p-D-2'-CH 3 -riboG 


>10 


>100 



Example 7: Mitochondria Toxicity Assay 

HepG2 cells were cultured in 12-well plates as described above and exposed to 
various concentrations of drugs as taught by Pan-Zhou X-R, Cui L, Zhou X-J, Sommadossi J- 
P, Darley-Usmer VM. "Differential effects of antiretroviral nucleoside analogs on 
mitochondrial function in HepG2 cells 5 ' Antimicrob Agents Chemother 2000; 44:496-503. 
Lactic acid levels in the culture medium after 4 day drug exposure was measured using a 
Boehringer lactic acid assay kit. Lactic acid levels were normalized by cell number as 
measured by hemocytometer count The preliminary results from this assay are tabulated in 
Table 5. 



Table 5: Mitochondrial Toxicity Study (L-lactic acid assay) 





Cone. (mM) 


lactate (mg/10 6 cell) 


% of Control 


Control 




2.18 




FIAU 


10 


3.73 


170.4 , 


p-D-2'-CH 3 -riboC 


1 


2.52 


115.3 




10 


2.36 


107.9 




50 


2.26 


103.4 




100 


2.21 


101.2 





OH OH 
P-D-2>-CH3-riboC 
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Example 8: Cytotoxicity Assay 

Cells were seeded at a rate of between 5 x 10 3 and 5 x 10 4 /well into 96-well plates in 
growth medium overnight at 37°C in a humidified CO2 (5%) atmosphere.' New growth 
medium containing serial dilutions of the drugs was then added. After incubation for 4 days, 
cultures were fixed in 50% TCA and stained with sulforhodamineB. The optical density was 
read at 550 nm. The cytotoxic concentration was expressed as the concentration required to 
reduce the cell number by 50% (CC50). The data is tabulated in Table 6. 



Table 6: MDBK versus Human Hepatoma 



Compound 


MDBK 


CC50, MM 
Huh7 


HepG2 


P-D-2'-CH 3 -riboA 


20 


40 


50-60 


P-D-2'-CH 3 -riboU 


>250 


>250 


>250 


P-D-2'-CH 3 -riboC 


100 


>250 


150 


3-D-2'-CH 3 -riboG 


100 


>250 


>250 


Ribavirin 


5 


25 


150 



Example 9: Cell Protection Assay (CPA) 

The assay was performed essentially as described by Baginski, S. G.; Pevear, D. C; 
Seipel, M.; Sun, S. C. C; Benetatos, C. A.; Chunduru, S. K.; Rice, C. M. and M. S. Collett 
"Mechanism of action of a pestivirus antiviral compound'* PNAS USA 2000, 97(14), 7981- 
7986, MDBK cells (ATCC) were seeded onto 96-well culture plates (4,000 cells per well) 24 
hours before use. After infection with BVDV (strain NADL, ATCC) at a multiplicity of 
infection (MOI) of 0.02 plaque forming units (PFU) per cell, serial dilutions of test 
compounds were added to both infected and uninfected cells in a final concentration of 0.5% 
DMSO in growth medium. Each dilution was tested in quadruplicate. Cell densities and 
virus inocula were adjusted to ensure continuous cell growth throughout the experiment and 
to achieve more than 90% virus-induced cell destruction in the untreated controls after four 
days post-infection. After four days, plates were fixed with 50% TCA and stained with 
sulforhodamine B. The optical density of the wells was read in a microplate reader at 550 nm. 
The 50% effective concentration (EC50) values were defined as the compound concentration 
that achieved 50% reduction of cytopathic effect of the virus. The results are tabulated in 
Table 7. Figures 4 and 5 provide a graphical illustration of the methodology used to arrive 
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at the 50% effective concentration (EC 50 ) values for p-D-2'-CH3-riboG and ribavirin. Figure 
6 compares the results of the CPA for P-D-2'-CH 3 -riboG, P-D-2'-CH 3 -riboC, p-D-2'-CH 3 - 
riboU, p-D-2'-CH 3 -riboA and ribavirin 

Table 7: Cell Protection Assay 





EC 50 , MM 


CC 50 , MM 


P-D-2'-CH 3 -riboA 


2 


20 


3-D-2'-CH 3 -riboU 


20 


>250 


3-D-2'-CH 3 -riboC 


2 


100 


p-D-2'-CH 3 -riboG 


4 


i 100 


Ribavirin 


>3 


5 



Example 10; Plaque Reduction Assay 

For each compound the effective concentration was determined in duplicate 24-well 
plates by plaque reduction assays. Cell monolayers were infected with 100 PFU/well of 
virus. Then, serial dilutions of test compounds in MEM supplemented with 2% inactivated 
serum and 0.75% of methyl cellulose were added to the monolayers. Cultures were further 
incubated at 37°C for 3 days, then fixed with 50% ethanol and 0.8% Crystal Violet, washed 
and air-dried. Then plaques were counted to determine the concentration to obtain 90% virus 
suppression and tabulated in Table 8. Figure 7 is a graphical illustration of the results from 
the Plaque Reduction Assay. Figure 8 is an image of BVDV plaque formation in the 
presence of increasing concentrations of P-D-2'-CH 3 -riboU. 

Table 8: Viral Suppression via Plaque Reduction Assay 





EC90, pM 


3-D-2'-CH 3 -riboA 


<3 


P-D-2'-CH 3 -riboU 


<81 


3-D-2'-CH 3 -riboC 


<9 


P-D-2'-CH 3 -riboG 


<9 



Example 11: Yield Reduction Assay 

For each compound the concentration to obtain a 6-log reduction in viral load was 
determined in duplicate 24-well plates by yield reduction assays. The assay was performed 
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as described by Baginski, S. G.; Pevear, D. C; Seipel, M.; Sun, S. C. C; Benetatos, C. A.; 
Chunduru, S. K.; Rice, C. M. and M. S. Collett 'Mechanism of action of a pestivirus antiviral 
compound" PNAS USA 2000, 97(14), 7981-7986, with minor modifications. Briefly, MDBK 
cells were seeded onto 24-well plates (2 x 105 cells per well) 24 hours before infection with 
BVDV (NADL strain) at a multiplicity of infection (MOT) of 0.1 PFU per cell. Serial 
dilutions of test compounds were added to cells in a final concentration of 0.5% DMSO in 
growth medium. Each dilution was tested in triplicate. After three days, cell cultures (cell 
monolayers and supernatants) were lysed by three freeze-thaw cycles, and virus yield was 
quantified by plaque assay. Briefly, MDBK cells were seeded onto 6-well plates (5 x 105 
cells per well) 24 h before use. Cells were inoculated with 0.2 mL of test lysates for 1 hour, 
washed and overlaid with 0.5% agarose in growth medium. After 3 days, cell monolayers 
were fixed with 3.5% formaldehyde and stained with 1% crystal violet (w/v in 50% ethanol) 
to visualize plaques. The plaques were counted to determine the concentration to obtain a 6- 
log reduction in viral load as tabulated in Table 9. Figure 9 is a graphical illustration of the 
results from the Yield Reduction Assay. Figure 8 is an image of BVDV yield reduction in 
the presence of increasing concentrations of P-D-2'-CH3-riboC. 

Table 9: Concentration to Obtain 6-log Reduction 





Cone, for 6-log Reduction (uM) 


3-D-2'-CH 3 -riboU 


120 


3-D-2'-CH 3 -riboG 


20 


P-D-2'-CH 3 -riboC 


20 


P-D-2'-CH 3 -riboA 


9 



Example 12: Comparative Cytotoxicity 

Table 10 summarizes the cytoxicity of two compounds of this invention, p-D-l'-CH- 
riboA and P-D-2 5 -CH3-riboA, in comparison to RBV ("ribavirin"), in various cell systems. 
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Table 10: Comparative Cytotoxicity* (CC S o) 





BD 


BHK 


VERO 


MT-4 


(3-D-r-CH 3 -riboA 


! >100 


200 


>100 


i 18 


3-D-2'-CH 3 -riboA 


75 


22 


22 


6.6 


RBV 


ND 


50 


11 


ND 



Compound concentration (pM) required to reduce the viability of cells by 50%. 



The chemical structures for P-D-r-CH 3 -riboA and p-D-2'-CH 3 -riboA are as follows: 




NH, 



J CH 3 
OH OH 




p-D-l'-CH 3 -riboA 



OH OH 
P-D-2'-CH 3 -riboA 



Table 11 summarizes the antiviral activity of P-D-l'-CHa-riboA and P-D-2'-CH 3 - 
riboA against several viruses within the flavivirus and pestivirus genuses. 

Table 11: Comparative Antiviral Activity* (EC 50 ) 





BVDV 


YFV 


PICO 


VSV 


HIV-1 


3-D-l'-CH3-riboA 


10 


7.0 


51 


>100 


>18 


p-D-2'-CH3-riboA 


0.1 


0.2 


5.0 


>100 


>6.6 


RBV 


ND 


30 


>30 


ND 


ND 



* Compound concentration (jjM) required to reduce the plaque number by 50%. The 
following virus-cell system were used: BVDC-BT, YFV-BHK, PICO (Cosxackie Bl and 
Polio Sabin)/VS V - Vero. 



Table 12 summarizes the antiviral activity and toxicity of p-D-2'-methyl-riboG, p-D- 
2'-methyl-riboC and p-D-2'-methyl-riboU, against a couple of viruses within the flavivirus 
and pestivirus genuses. 
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Table 12: Comparative Antiviral Activity* (EC 50 ) 





BV 

EC 50 * 


DV 

CC50** 


YI 

EC 50 * 


<V 

CC 50 ** 


p-D-2'-CH 3 -riboG 


2 


>100 


1.2 


20 


p-D-2'-CH 3 -riboC 


3.7 


>100 


70 


>100 


p-D-2'-CH 3 -riboU 


j 20 


>100 


33 


>100 



* Compound concentration (jjM) required to reduce the plaque number 
following virus-cell system were used: BVDC-BT and YFV-BHK. 

* Compound concentration (|iM) required to reduce the viability of cells by 50%, 



by 50%. The 



The chemical structures for P-D-^'-CBb-riboG, p-D-2'-CH 3 -riboC and p-D-2'-CH 3 - 
riboU are as follows: 



HO. 



H 3 C 

o 




N^N^NH 2 



OH OH 




OH OH 




OH OH 



P-D-2 9 -CH 3 -riboG p-D-2'-CH 3 -riboC p-D-2 J -CH r riboU 

Table 13 summarizes the anti-viral activity of several compounds of this invention 
against BVDV in three different assays. 

Table 13: for BVDV 



Compound 


CeU 
Protection 
(EC 50 , MM) 


Plaque 
Reduction 
(EC 9 o, \M) 


Yield 
EC90, pM 


Reduction 

6 logio 
reduction (jiM) 


Cytotoxicity 
Huh7 cells 
(EC50, uM) 


p-D-2'-CH 3 -riboA 


2 


<3 


<2 


9 


50 


P-D-2'-CH 3 -riboT 


>250 


ND 


ND 


ND 


>250 


p-D-2'-CH 3 -riboU 


20 


<81 


24 


120 


>250 


p-D-2'-CH 3 -riboC 


2 


<9 


<4 


20 


>250 


p-D-2'-CH 3 -riboG 


4 


<9 


3 


20 


>250 


P-D-2'-CH 3 -riboI 


45 


ND 


ND 


ND 


>250 


Ribavirin 


>3 


>200 


>20 


toxic 


20 
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This invention has been described with reference to its preferred embodiments. 
Variations and modifications of the invention, will be obvious to those skilled in the art from 
the foregoing detailed description of the invention. 
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We Claim: 

1. A compound of Formula I: 



Y 




or a pharmaceutical^ acceptable salt thereof, wherein: 

R l ,R 2 andR 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

2. A compound of Formula II: 



Y 




(H) 
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or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R , R and R are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR'W 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

3. A compound of Formula EI: 



Y 




or a pharmaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
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capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

4. A compound of Formula IV: 



or a pharmaceutically acceptable salt thereof, wherein: 

R\ R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ]^ 5 or SR 4 ; 
and 

R 4 andR 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 




(IV) 
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5. A compound of Formula V: 




(V) 

or a pharmaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

6. A compound of Formula VI: 



Y 




(VI) 
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or a phannaceutically acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



7. A compound selected from Formulas VII, VEI and IX: 



R l 0. 




R'0 




Base 



R l O. 




(VII) (VID) (IX) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical acceptable leaving group which when administered in vivo is 



197 



WO 01/92282 



PCT/US01/16687 



capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, N0 2 , NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 

8. A compound of Formulas X, XI and XII: 




(X) (XI) (XII) 

or a pharmaceutical^ acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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9. A compound selected from Formulas XEH, XIV and XV: 




Base 



R J 0 




Base 



R °\ Base 



R 



(XIV) 



(XV) 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis 0, S, S0 2 orCH 2 . 



10. A compound of Formula XVI: 



K l 0 



R R 



(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R and R are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

XisO,S,S0 2 orCH 2 . 



1 1. A compound of Formula XVH: 




Base 



R 9 R 7 

(xvn) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl^, -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

12. A compound of Formula XVHI: 



or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 




(xvm) 
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other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 

13. A compound of the structure: 



O 




OH OH 



or a pharmaceutically acceptable salt thereof. 
14. A compound of the structure: 




I 1 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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15. A compound of the structure: 




OH OH 



or a pharmaceutical^ acceptable salt thereof. 
16. A compound of the structure: 




OH OH 



or a pharmaceutical^ acceptable salt thereof. 
17. A compound of the structure: 




or a pharmaceutical^ acceptable salt thereof. 



18. A compound of the structure: 



& 



HO. 




CH 3 
OH OH 



or a pharmaceutical^ acceptable salt thereof. 
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19. A compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof. 



20. A compound of the structure: 



HO. 



rf 

OH OH 

or a pharmaceutically acceptable salt thereof. 



NH 2 

H 3 C 



21. A compound of the structure: 



HO. 




OH OH 

or a pharmaceutically acceptable salt thereof. 



22. A compound of the structure: 



NH 2 
N 



HO 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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23. A compound of the structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 
24. A compound of the structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 

25. The compound as described in any of the preceding claims 1-24, wherein the said 
compound is in the form of a dosage unit, 

26. The compound as described in claim 187, wherein the dosage unit contains 10 to 1500 
mg of said compound. 

27. The compound as described in claim 187 or 188, wherein said dosage unit is a tablet or 
capsule. 

28. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pesti virus in a host, comprising an effective amount of a compound of Formula I: 
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Y 




(I) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

29. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula II: 

Y 
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or a pharmaceutically acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceuticaliy acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, COaryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

30. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula HI: 

Y 




(in) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

31. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula IV: 

Y 




(IV) 

or a phannaceutically acceptable salt thereof, together with a phannaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
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X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

32. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula V: 



Y 




(V) 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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33. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula VI: 

Y 




(VI) 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutical^ 
acceptable carrier or diluent, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

34. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formulas VII, 
VIHor IX: 
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Base 



R'O 




R ! 0.. 



(vm) (ix) 

or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3> chloro, bromo, fluoro, iodo, N0 2 , NH 2 , 
-NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 



35. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula X, XI or 
XII: 

]lase r , o v 8356 



R'O 




R O 





OR z OR 0R Z R' 

(X) (xi) pen) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2> -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

36. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XIII, 
XIV or XV: 




R 6 

OR 2 OR 3 OR 2 



(xm) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 



37. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVI: 



Base 



.X. 



(XVI) 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
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0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 

-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 

NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 or -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 

iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

38. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 



Base 




(XVII) 
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OQower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(iower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), ~N(lower alkyl^, -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R^, or R 7 and R 10 can come together to form a bond; and 
X is 0, S, S0 2 or CH 2 . 

39. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVHT. 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 

acceptable carrier or diluent, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 





Base 



(XVIII) 
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R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 

40. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

41. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 




OH OH 




NH 2 



OH OH 
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42. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



HO. 



NH 



I l CH 3 

OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

43. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

NH 2 

N 



HO 




CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 



44. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 

NH 




CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 
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45. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

46. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



or a pharmaceutical^ acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

47. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 




OH OH 





OH OH 
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48. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pes ti virus in a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

49. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

50. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 



O 





O 



HO, 
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51. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, together with a pharmaceutically 
acceptable carrier or diluent. 

52. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula I: 

Y 




or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
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X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

53. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula II: 



Y 




or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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54. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula IE: 

Y 




or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, COalkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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55. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula IV: 

Y 




(IV) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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56. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula V: 



Y 




(V) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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57. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula VI: 

Y 




(VI) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 

and 

R 4 andR 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

58. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula VII, 
VIE or DC: 
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R'O. 




Base 



OR z 0R J 

(vn) 



R'O 




Base 



(vm) (IX) 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyritnidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 >orCH 2 . 



59. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula X, XI or 
XII: 

R'O. BaSC RK BaSC R'O 

I R 6 I R & 

FT 

OR 2 OR 3 OR z R 7 

(X) pa) (xn) 

or a phannaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 ,orCH 2 . 



60. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XIII, 
XIV or XV: 




Base 




Base 



R ! 0 N 



Base 



(XIV) 



(XV) 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl)2; and 
X is O, S, S0 2 or CH 2 . 

61. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVI: 



R*0 



Base 



7 



R 7 

(xvi) 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
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0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 
a bond; and 

Xis O, S, S0 2 , orCH 2 . 

62. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVTt: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 




(XVII) 
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0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -OOower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 

63. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of Formula XVHI: 



or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 

antivirally effective agents, wherein: 

Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 



R O. 



Base 




(xvni) 
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R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

64. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



HO. N N NH 2 



TO 



|CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



65. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

NH 2 




|CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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66. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 



or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

67. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

68. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



O 




OH OH 
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69. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

& 



N 



Yi 



CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



70. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

1KX H ,C N N 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



71. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 



NH 9 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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72. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



HO. H ,C 




NH 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



73. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

NH 2 



N ^O 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 



74. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 

O 



N ^O 




OH OH 

or a pharmaceutically acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 
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75. A pharmaceutical composition for the treatment or prophylaxis of a flavivirus or 
pestivirus in a host, comprising an effective amount of a compound of structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination with one or more other 
antivirally effective agents. 

76. The pharmaceutical composition as described in any of the preceding claims 28-75, 
wherein the said compound is in the form of a dosage unit. 

77. The pharmaceutical composition as described in claim 76, wherein the dosage unit 
contains 10 to 1500 mg of said compound. 

78. The pharmaceutical composition as described in claim 75 or 76, wherein said dosage 
unit is a tablet or capsule. 

79. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula I: 

Y 




(D 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
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alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharrnaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

80. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 



or a pharrnaceutically acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharrnaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 



Formula II: 



Y 




(H) 
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Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

81. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula HI: 



or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(HT) 
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82. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula IV: 

Y 




(IV) 

or a pharmaceutically acceptable salt thereof, wherein: 

19 7 

R , R and R are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable . 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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83. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula V: 



Y 




(V) 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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84. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula VI: 



Y 




(VI) 

or a pharmaceutical^ acceptable salt thereof, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

85. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula VII, VIII or DC: 
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R'O. 






(vn) (vm) (DC) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl)2, -N(acyl)2; and 
X is O, S, S0 2 , or CH 2 . 



86. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula X, XI or XH: 



R ! 0 




Base 



OR OR 



R l 0, 




Base 



OR R 



(X) (XI) 
or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 




(xn) 
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R , R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2) NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
XisO,S, S0 2 orCH 2 . 

87. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula Xffl, XIV or XV: 




(Xm) (XIV) (XV) 

or a phannaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 



88. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVI: 



R 



s ? 



(XVI) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 

azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 

-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 

NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 

iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 or CH 2 . 

89. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVII: 



R 9 R 7 

(xvn) 

or a pharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -NQower alkyl) 2 , -N(acyl) 2 ; 



R ! 0. 




Base 
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R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 

90, A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVHI: 




R 9 R 7 

(xvm) 

or apharmaceutically acceptable salt thereof, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -Nflower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 
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R is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 or CH 2 . 



91. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

HO. N N^NH 2 



I [CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof. 



92. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




CH 3 
OH OH 



or a pharmaceutical^ acceptable salt thereof. 



93. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof. 
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94. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 
N 



HO. 



N 

w 

I |CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof. 



95. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 



or a pharmaceutically acceptable salt thereof. 

96. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




I 1 ^"3 
OH OH 



or a pharmaceutically acceptable salt thereof. 
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97. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 



hq 




NH 
"NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof. 



98. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutically acceptable salt thereof 



99. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




OH OH 

or a pharmaceutically acceptable salt thereof. 
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100. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 



101. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

O 



N ^O 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 



102. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

o 



N ^O 




OH OH 

or a pharmaceutical^ acceptable salt thereof. 
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103. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, COalkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Formula I: 



Y 




(i) 
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104. A method for the treatment or prophylaxis of a flavi virus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula E: 



Y 




or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR<NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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105. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula HI: 



Y 




or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phaimaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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106. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula IV: 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



Y 




(IV) 
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107. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula V: 



Y 




(V) 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , MC^NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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1 08. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula VI: 



or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

109. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 



Y 




(VI) 



Formula VII, VEtt or DC: 
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Base 



P. 



Base 




OR* OR* OR 

(vn) (vm) (ix) 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF3, chloro, bromo, fluoro, iodo, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower aUcyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 , or CH 2 . 



110. A method for the treatment or prophylaxis of a flavivirus or pesti virus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula X, XI or XH: 

Base n u Base „u Base 



R'0 N 



H 



R'O 




R*0 




OR* OR* 1 0R Z R 

(X) (xi) (xn) 

or a phannaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -O(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 

111. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XIH, XIV or XV: 




(xni) (xiv) (xv) 

or a phaimaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
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(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -0(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 



112. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVI: 



Base 



.X. 



? 



(XVI) 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
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R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2j -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2j 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

113. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVII: 



or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 



Base 




(XVII) 
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R is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -0(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

114. A method for the treatment or prophylaxis of a flavivirus or pesti virus infection in a 
host, comprising administering an anti-virally effective amount of a compound of 
Formula XVIII: 



or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more other antivirally effective agents, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition, of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 



Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 




Base 



R 



R 



(xvm) 
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0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, NO2, amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 



115. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



116. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




|CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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1 17. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

O 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

118. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




J CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

119. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




HO, 



jCH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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120. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 




|CH 3 
OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



121 . A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 



HO, 




NH? 



OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



122. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 



HO. 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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123. A method for the treatment or prophylaxis of a flavi virus or pesti virus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

o 

HO, 

i 

OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 




124. A method for the treatment or prophylaxis of a flavivirus or pestivims infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

NH 2 



N 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 



125. A method for the treatment or prophylaxis of a flavivirus or pestivims infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 



N ^O 
HO. h 3 C 



OH OH 

or a pharmaceutically acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 
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126. A method for the treatment or prophylaxis of a flavivirus or pestivirus infection in a 
host, comprising administering an antivirally effective amount of a compound of the 
structure: 

O 

A 




OH OH 

or a pharmaceutical^ acceptable salt thereof, in combination or alternation with one or 
more antivirally effective agents. 

127. Method of treatment as described in any of the preceding claims 79-126, wherein the 
said compound is in the form of a dosage unit. 

128. Method of treatment as described in claim 127, wherein the dosage unit contains 10 
to 1500 mg of said compound. 

129. Method of treatment as described in claim 127 or 128, wherein said dosage unit is a 
tablet or capsule. 



130. A use of a compound of Formula I: 



Y 




0) 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
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alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

131. A use of a compound of Formula II: 



Y 




00 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
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X*andX 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR"NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

132. A use of a compound of Formula HI: 



or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 !^ 5 or SR 4 ; and 

R 4 andR 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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133. A use of a compound of Formula IV: 



Y 




(IV) 



or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 

R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR'^NR 5 or SR 4 ; 
and 

. R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

134. A use of a compound of Formula V: 



Y 




OR 2 OR 3 

(V) 
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or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pesti virus, wherein: 

R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 ^ 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

135. A use of a compound of Formula VI: 




or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



136. A use of a compound selected from Formulas VII, VIII and IX: 



R'O. 




Base 



Base 



\4 




Base 



(VII) 



(vm) (dq 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other phannaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-0(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NHQower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
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Xis O, S, S0 2 , orCH 2 . 

137. A use of a compound of Formulas X, XI and XH: 




(X) (XI) (XII) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R\ R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(O)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 or CH 2 . 
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138. A use of a compound selected from Formulas XIII, XIV and XV: 



R l O 




Base 




Base 



Base 



R 6 

OR z OR J OR* 

(xm) (xrv) (xv) 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH2, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 or CH 2 . 



139. A use of a compound of Formula XVI: 



R*o. 



Base 



? 



(xvr> 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(O)0(lower alkyl), -O(acyl), 
-OQower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine, or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 or CH 2 . 

1 40. A use of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 



Base 




(xvn) 
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R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutical^ acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -O(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S,S0 2 orCH 2 . 



141. A use of a compound of Formula XVTII: 



Base 



* .X. E ' 



R 9 R' 

(xvm) 

or a pharmaceutical^ acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), -0(lower acyl), -0(alkyl), - 
O(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 



142. A use of a compound of the structure: 



O 



HO 




or 



NH 2 



|CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



143. A use of a compound of the structure: 




HO 



N 



NH 2 

J 

N 



I |CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 
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144. A use of a compound of the structure: 



HO. 




n-St 



NH 



|CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



1 45. A use of a compound of the structure: 



NH 2 
N 

lAo 



HO. 



I l CH 3 

OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



146. A use of a compound of the structure: 




HO. 



NH 
N^O 




|CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 
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147. A use of a compound of the structure: 



NH 



HQ 




N 



)CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



148. A use of a compound of the structure: 



o 



HO. 




ax 



OH OH 

or a phannaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



149. A use of a compound of the structure: 



NH? 



to 



HO. H,C 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 
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1 50. A use of a compound of the structure: 



HO. 




NH 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



151. A use of a compound of the structure: 



N 



N 



HO. h 3 C 



OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 



152. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 
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153. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, for the treatment or prophylaxis of a host 
infected with the flavivirus or pestivirus. 

1 54. A use of a compound of Formula I: 



Y 




or a pharmaceutically acceptable salt thereof, for the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
R l , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R l , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R S or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 ^ 5 or SR 4 ; and 
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R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

155. A use of a compound of Formula II: 



the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); aJkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are is independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, COalkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR 4 NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 



y 





in the manufacture of a medicament for 
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156. A use of a compound of Formula HI: 



Y 




or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flaviviras or pestivirus, wherein: 
R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR^ 5 or SR 4 ; 
X 1 and X 2 are independently selected from the group consisting of H, straight chained, 
branched or cyclic alkyl, CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, 
iodo, OR 4 , NR*NR 5 or SR 4 ; and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 
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157. A use of a compound of Formula IV: 



Y 




OR 2 OR 3 



(IV) 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
R 1 , R 2 and R 3 are independently H, phosphate (including mono-, di- or triphosphate and 
a stabilized phosphate prodrug); acyl (including lower acyl); alkyl (including lower 
alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including methanesulfonyl 
and benzyl, wherein the phenyl group is optionally substituted with one or more 
substituents as described in the definition of aryl given herein; a lipid, including a 
phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or other 
pharmaceutically acceptable leaving group which when administered in vivo is capable 
of providing a compound wherein R 1 , R 2 and R 3 are independently H or phosphate; 
Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 
X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 
CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR 4 NR 5 or SR 4 ; 
and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

158. A use of a compound of Formula V: 



Y 




OR 2 OR 3 



(V) 
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or a pharmaceutical^ acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R l , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR'^NR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

159. A use of a compound of Formula VI: 



Y 




(VI) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
R l , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
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including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; and 

Y is hydrogen, bromo, chloro, fluoro, iodo, OR 4 , NR 4 R 5 or SR 4 ; 

X 1 is selected from the group consisting of H, straight chained, branched or cyclic alkyl, 

CO-alkyl, CO-aryl, CO-alkoxyalkyl, chloro, bromo, fluoro, iodo, OR 4 , NR^fR 5 or SR 4 ; 

and 

R 4 and R 5 are independently hydrogen, acyl (including lower acyl), or alkyl (including 
but not limited to methyl, ethyl, propyl and cyclopropyl). 

160. A use of a compound selected from Formulas VII, Vm and K: 



Base Base Base 




(vn) (vm) (IX) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, 2-Br-ethyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), CF 3 , chloro, bromo, fluoro, iodo, N0 2 , NH 2 , - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 ,orCH 2 . 
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V 

(X) (XI) (XII) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NKfe, -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 is hydrogen, OR 3 , hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, 
alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), 
-O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, NO2, NH2, - 
NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
X is O, S, S0 2 or CH 2 . 



161. A use of a compound of Formulas X, XI and XII: 
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1 62. A use of a compound selected from Formulas XIII, XIV and XV: 

Base 

■J 

OR* OR 3 OR' 

(xm) (xiv) (xv) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R 1 , R 2 and R 3 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 , R 2 and R 3 are independently H or 
phosphate; 

R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; and 
Xis O, S, S0 2 orCH 2 . 




163. A use of a compound of Formula XVI: 



Base 



R 10 x R 8 



R° 



(XVI) 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
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Base is a purine or pyrimidine base as defined herein; 

R 1 and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -Oflower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 8 and R 10 are independently H, alkyl (including lower alkyl), chlorine, bromine or 
iodine; 

alternatively, R 7 and R 9 , R 7 and R 10 , R 8 and R 9 , or R 8 and R 10 can come together to form 

a bond; and 

Xis O, S, S0 2 orCH 2 . 

1 64. A use of a compound of Formula XVII: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 




(XVII) 
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R and R are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 
one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, N0 2 , NH 2 , -NH(lower alkyl), - 
NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , hydroxy, alkyl (including lower alkyl), 
azido, cyano, alkenyl, alkynyl, Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -0(acyl), 
-0(lower acyl), -O(alkyl), -0(lower alkyl), -O(alkenyl), chlorine, bromine, iodine, N0 2 , 
NH 2 , -NH(lower alkyl), -NH(acyl), -N(lower alkyl) 2 , -N(acyl) 2 ; 
R 10 is H, alkyl (including lower alkyl), chlorine, bromine, or iodine; 
alternatively, R 7 and R 9 , or R 7 and R 10 can come together to form a bond; and 
Xis O, S, S0 2 orCH 2 . 

1 65. A use of a compound of Formula XVIII: 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus, wherein: 
Base is a purine or pyrimidine base as defined herein; 

R l and R 2 are independently H; phosphate (including monophosphate, diphosphate, 
triphosphate, or a stabilized phosphate prodrug); acyl (including lower acyl); alkyl 
(including lower alkyl); sulfonate ester including alkyl or arylalkyl sulfonyl including 
methanesulfonyl and benzyl, wherein the phenyl group is optionally substituted with 




Base 



(XVIII) 
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one or more substituents as described in the definition of aryl given herein; a lipid, 
including a phospholipid; an amino acid; a carbohydrate; a peptide; a cholesterol; or 
other pharmaceutically acceptable leaving group which when administered in vivo is 
capable of providing a compound wherein R 1 and R 2 are independently H or phosphate; 
R 6 is hydrogen, hydroxy, alkyl (including lower alkyl), azido, cyano, alkenyl, alkynyl, 
Br-vinyl, -C(0)0(alkyl), -C(0)0(lower alkyl), -O(acyl), -0(lower acyl), -O(alkyl), - 
0(lower alkyl), -O(alkenyl), chloro, bromo, fluoro, iodo, NO2, NH 2 , -NH(lower alkyl), - 
NH(acyl), -NQower alkyl) 2 , -N(acyl) 2 ; 

R 7 and R 9 are independently hydrogen, OR 2 , alkyl (including lower alkyl), alkenyl, 
alkynyl, Br-vinyl, O-alkenyl, chlorine, bromine, iodine, N0 2 , amino, loweralkylamino, 
or di(loweralkyl)amino; 

R 8 is H, alkyl (including lower alkyl), chlorine, bromine or iodine; 
alternatively, R 7 and R 9 , or R 8 and R 9 can come together to form a bond; and 
X is O, S, S0 2 or CH 2 . 

166. A use of a compound of the structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for the 
treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 

1 67. A use of a compound of the structure: 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



O 





NH 2 
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168. A use of a compound of the structure : 




NH 



CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



1 69. A use of a compound of the structure: 



NH, 



N 



N X> 



\4 



|CH 3 
OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



170. A use of a compound of the structure: 




NH 



N ^O 



CH 3 
OH OH 



or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 
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171. A use of a compound of the structure: 

O 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



172. A use of a compound of the structure: 




N^ N ^NH 2 



OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



173. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or. prophylaxis of a host infected with the flavivirus or pestivirus. 



291 



WO 01/92282 



PCT/US01/16687 



1 74. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



175. A use of a compound of the structure: 




OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 



176. A use of a compound of the structure: 

OH OH 

or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 
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177. A use of a compound of the structure: 




OH OH 

or a pharmaceutical acceptable salt thereof, in the manufacture of a medicament for 
the treatment or prophylaxis of a host infected with the flavivirus or pestivirus. 

178. Use of the compound as described in any of the preceding claims 130-177, wherein 
the said compound is in the form of a dosage unit. 

179. Use of the compound of claim 101, wherein the dosage unit contains 178 to 1500 
mg of said compound. 

180. Use of the compound of claim 178 or 179, wherein said dosage unit is a tablet or 
capsule. 
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Figure 1: Chemical Structures of Illustrative Nucleosides 
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Figure 2: Screening Phamacokinetics of P-D-2'-CH3-riboG in Cynomolgus Monkeys 
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Figure 3: Phamacokinetics of P-D-2'-CH3-riboG in Cynomolgus Monkeys 
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Figure 4: BVDV Cell Protection Assay (CPA) Of p-D-2'-CH 3 -riboG 
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Figure 5: BVDV Cell Protection Assay (CPA) of Ribavirin 
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Figure 6: BVDV Cell Protection Assays 
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Figure 7: Plaque Purified BVDV 
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Figure 9: Yield Reduction Assay of P-D-2'-CH 3 -riboG 
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